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EXECUTIVE SUMMARY

Because Grant County is threatened by a number of natural and technological hazards, it is
important to mitigate risk before a disaster occurs. The 2013 Grant County Hazard Mitigation
Plan Update replaces the 2006 version. It remains a multi-jurisdictional planning effort following
the process outlined by the Disaster Mitigation Act of 2000. The plan will continue to be
updated and expanded over time to meet the needs of planning partners including
municipalities, special purpose districts, stakeholders, and citizens.

The planning partners were invited in 2011 to participate in this update. Their participation
helps meet Disaster Mitigation Act compliance, fosters a pro-active approach to emergency
management planning and may assist their respective jurisdiction during the recovery phase of
potential disasters.
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CHAPTER 1.
INTRODUCTION TO THE PLANNING PROCESS

1.1. WHY PREPARE THIS PLAN?
1.1.1 The Big Picture

Hazard mitigation is defined as a way to reduce or alleviate the loss of life, personal injury, and
property damage that can result from a disaster through long- and short-term strategies. It
involves strategies such as planning, policy changes, programs, projects, and other activities
that can mitigate the impacts of hazards. The responsibility for hazard mitigation lies with many,
including private property owners, business and industry, and local, state, and federal
government.

The federal Disaster Mitigation Act (DMA) of 2000 (Public Law 106-390) required state and local
governments to develop hazard mitigation plans as a condition for federal disaster grant
assistance. Prior to 2000, federal disaster funding focused on disaster relief and recovery, with
limited funding for hazard mitigation planning. The DMA increased the emphasis on planning for
disasters before they occur.

The DMA encourages state and local authorities to work together on pre-disaster planning, and
it promotes sustainability for disaster resistance. fSustainable hazard mitigationoincludes the
sound management of natural resources and the recognition that hazards and mitigation must
be understood in the largest possible social and economic context. The enhanced planning
network called for by the DMA helps local governments articulate accurate needs for mitigation,
resulting in faster allocation of funding and more cost-effective risk reduction projects.

1.1.2 Local Concerns
Several factors initiated this planning effort for Grant County and its planning partners:

A Limited local resources make it difficult to be pre-emptive in risk reduction initiatives.
Being able to leverage federal financial assistance is paramount to successful
hazard mitigation in the area.

A The partners wanted to be proactive in its preparedness for the probable impacts of
natural hazards.

With these factors in mind, Grant County committed to the preparation of the plan by attaining
grant funding for the effort and then securing technical assistance to facilitate a planning
process that would comply with all program requirements.

1.1.3 Purposes for Planning

This hazard mitigation plan update identifies resources, information, and strategies for reducing
risk from natural hazards. Elements and strategies in the plan were selected because they meet
a program requirement, and because they best meet the needs of the planning partners and
their citizens. One of the benefits of multi-jurisdictional planning is the ability to pool resources
and eliminate redundant activities within a planning area that has uniform risk exposure and
vulnerabilities. The Federal Emergency Management Agency (FEMA) encourages multi-
jurisdictional planning under its guidance for the DMA. The plan will help guide and coordinate
mitigation activities throughout Grant County. The plan was developed to meet the following
objectives:
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T

Meet or exceed requirements of the DMA.

A Enable all planning partners to continue using federal grant funding to reduce risk
through mitigation.

T

Meet the needs of each planning partner as well as state and federal requirements.

T

Create a risk assessment that focuses on Grant County hazards of concern.

A Create a single planning document that integrates all planning partners into a
framework that supports partnerships within the County, and puts all partners on the
same planning cycle for future updates.

A Meet the planning requirements of FEMA& Community Rating System (CRS),
allowing planning partners that participate in the CRS program to maintain or
enhance their CRS classifications.

A Coordinate existing plans and programs so that high-priority initiatives and projects
to mitigate possible disaster impacts are funded and implemented.

1.2. WHO WILL BENEFIT FROM THIS PLAN?

All citizens and businesses of Grant County are the ultimate beneficiaries of this hazard
mitigation plan update. The plan reduces risk for those who live in, work in, and visit the County.
It provides a viable planning framework for all foreseeable natural hazards that may impact the
County. Participation in development of the plan by key stakeholders in the County helped
ensure that outcomes will be mutually beneficial. The resources and background information in
the plan are applicable countywide, and the plan& goals and recommendations can lay
groundwork for the development and implementation of local mitigation activities and
partnerships.

1.3. HOW TO USE THIS PLAN

This plan has been set up in two volumes so that elements that are jurisdiction-specific can
easily be distinguished from those that apply to the whole planning area:

A Volume 18 Volume 1 includes all federally required elements of a disaster mitigation
plan that apply to the entire planning area. This includes the description of the
planning process, public involvement strategy, goals and objectives, countywide
hazard risk assessment, countywide mitigation initiatives, and a plan maintenance
strategy.

A Volume 258 Volume 2 includes all federally required jurisdiction-specific elements, in
annexes for each participating jurisdiction. It includes a description of the
participation requirements established by the Steering Committee, as well as
instructions and templates that the partners used to complete their annexes. Volume
2 also includes flinkageoprocedures for eligible jurisdictions that did not participate in
development of this plan but wish to adopt it in the future.

All planning partners will adopt Volume 1 in its entirety and at least the following parts of Volume
2: Part 1; each partner® jurisdiction-specific annex; and the appendices.

The following appendices provided at the end of Volume 1 include information or explanations
to support the main content of the plan:

A Appendix Ad A glossary of acronyms and definitions

A Appendix Bd Public outreach information, including the hazard mitigation
guestionnaire and summary and documentation of public meetings.
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A Appendix Cd A template for progress reports to be completed as this plan is
implemented

A Appendix D& Plan Adoption Resolutions from Planning Partners
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CHAPTER 2.
PLAN UPDATE® WHAT HAS CHANGED

2.1. THE 2006 PLAN

The 2006 Grant County Hazard Mitigation Plan identifies vulnerability to hazards across the
entire county and the planning process used to mitigate hazards. Incorporated jurisdictions and
special purpose district were invited to participate. Those that formed the steering and planning
committees assisted in jurisdiction-specific information pertaining to assessing risk and
identifying initiates to mitigate risks. Unless otherwise indicated, previous mitigation plan
initiatives are not replaced by this plan update.

2.2. WHY UPDATE?

Title 44 of the Code of Federal Regulations (44CFR) stipulates that hazard mitigation plans
must present a schedule for monitoring, evaluating, and updating the plan. This provides an
opportunity to reevaluate recommendations, monitor the impacts of actions that have been
accomplished, and determine if there is a need to change the focus of mitigation strategies. A
jurisdiction covered by a plan that has expired is not able to pursue elements of federal funding
under the Robert T. Stafford Act for which a current hazard mitigation plan is a prerequisite.

2.3. THE UPDATED PLANS WHAT IS DIFFERENT?
The updated plan differs from the initial plan in a variety of ways:
A The plan in general was reorganized for ease in review and use.

A The Risk Assessment has been updated to include a more detailed critical facilities
analysis. HAZUS Comprehensive Data Management System was enhanced with
the Critical Infrastructure Key Resources data, and was used when applicable.

A This plan update focuses on natural hazards and explores them in detail

A The former plan utilized Mitigation 20/20 software to assess risk and estimated
values of structures at risk.

Table 2-1 indicates the major changes between the two plans as they relate to 44 CFR planning
requirements.
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TABLE 2-1.

PLAN CHANGES CROSSWALK

44CFR Requirement

2006 Plan

Updated Plan

Requirement §201.6(b): In order to develop
a more comprehensive approach to
reducing the effects of natural disasters,
the planning process shall include:

(1) An opportunity for the public to comment
on the plan during the drafting stage and
prior to plan approval;

(2) An opportunity for neighboring
communities, local and regional
agencies involved in hazard mitigation
activities, and agencies that have the
authority to regulate development, as
well as businesses, academia and other
private and non-profit interests to be
involved in the planning process; and

(3) Review and incorporation, if appropriate,
of existing plans, studies, reports, and
technical information.

Advertised public review
meetings: 1/25/06 at the
Moses Lake Fire station and
2/2/06 at Ephrata City Hall.
Additionally there were non-
advertised opportunities for
public review. The planning
process was open to county
government, all
municipalities, fire districts,
school districts, local
industry, port and utility
districts. Kittitas, Adams,
Chelan, and Franklin
Counties were contacted for
reference and support to the
planning process. The plan
shared local land use and
Growth Management Act
planning and building and fire
code processes, and local
emergency response plans.

Public review meetings were sent
to the Grant County newspaper of
record for 4/16/13 Quincy Fire
District 3 Station and for 4/23/13
Big Bend Community College in
Moses Lake. Public review and
comment was available on the
Grant County Department of
Emergency Management
webpage.

§201.6(c)(2): The plan shall include a risk
assessment that provides the factual basis
for activities proposed in the strategy to
reduce losses from identified hazards.
Local risk assessments must provide
sufficient information to enable the
jurisdiction to identify and prioritize
appropriate mitigation actions to reduce
losses from identified hazards.

The plan included county-
wide risk assessments.
These assessments were
conducted utilizing a
combination of planning
partner knowledge and
records and Mitigation 20/20
assessment forms and
software.

This portion of the plan was
significantly enhanced. During
this update cycle, the County and
its jurisdictions utilized HAZUS,
when applicable. The Risk
Assessment also includes
updated CIKR information, which
was utilized in the risk analysis.

8201.6(c)(2)(i): [The risk assessment shall
include a] descripti
extent of all natural hazards that can affect
the jurisdiction. The plan shall include
information on previous occurrences of
hazard events and on the probability of
future hazard events.

.The plan included natural
and technological hazards
affecting the planning area.
The process researched
historical hazard and disaster
occurrences. Future
probabilities were analyzed
and shared in the plan

All disaster events occurring since
the last plan edition were included
within the plan update.
Technological hazards were not
included in this update but there
are plans to revise and expand on
these hazards between plan
updates. Probability is address in
the frequency and future trends
sections of each natural hazards
profile.
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PLAN UPDATES WHAT HAS CHANGED

TABLE 2-1
PLAN CHANGES CROSSWALK

44 CFR Requirement

2006 Plan

Updated Plan

§201.6(c)(2)(ii): [The risk assessment shall
descripti
vulnerability to the hazards described in
paragraph (c)(2)(i). This description shall
include an overall summary of each hazard

include a]

and its impact on the community

Jurisdiction-specific
vulnerability assessments
were carried out by the
planning partner. Mitigation
20/20, SHELDUS, and other
available data were also
used.

Each hazard of concern was
profiled and updated with current
information, utilizing the best
available science in its profile and
risk development. Additionally,
HAZUS was utilized to acquire
hazard-specific information.

§201.6(c)(2)(ii): [The risk assessment] must
also address National Flood Insurance
Program insured structures that have been

repetitively damaged floods

Insurance Study information
available at time of plan was
for September 30, 1988.

The most recent FEMA Flood

Updated NFIP information was
provided, including CRS
information and flood claims. The
updated plan includes general
FIRM information from February
8, 2009 and FEMA flood data
from 2009 was also used for

mapping.

Requirement §201.6(c)(2)(ii)(A): The plan
should describe vulnerability in terms of the
types and numbers of existing and future

buildings, infrastructure, and critical

facilities located in the identified hazard

area.

The plan described
vulnerability by
neighborhood, estimated
number, value, and
percentage of structures at
risk. Critical facilities were
inventoried, not published.

The risk assessment includes an
assessment of the structures
county wide, including general
building stock and critical
facilities.

Requirement §201.6(c)(2)(ii)(B): [The plan
should describe vulnerability in terms of an]
estimate of the potential dollar losses to

vulnerable structures identified in

paragraph (c)(2)(i)(A) and a description of
the methodology used to prepare the

estimate.

Potential dollar losses were
estimated by the average
value of structures per
neighborhood in the
jurisdictions and
unincorporated areas.

Loss estimations are included
within each hazard profile. The
methodology used for the various
hazard assessments are included
both in the general overview and
within the hazard profiles.

Requirement §201.6(c)(2)(ii)(C): [The plan
should describe vulnerability in terms of]

Land use categories were
noted in each of the

providing a general description of land uses jurisdictional regions by

and development trends within the

percentage.

community so that mitigation options can
be considered in future land use decisions.

Hazard profiles provide
information with respect to land
use and development trends, and
the inclusion of the risk
assessment information into
future planning efforts. The
capabilities matrix also provides
information concerning integration
of the risk assessment into other
planning mechanisms, such as
GMA, IBC, etc.
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TABLE 2-1.
PLAN CHANGES CROSSWALK

44 CFR Requirement 2006 Plan

Plan Update

§201.6(c)(3): The plan shall include a Potential losses were
mitigation strategy that provides the evaluated and mitigation
jurisdiction6s bl ue pinitiatives were developed in
potential losses identified in the risk response to both the
assessment, based on existing authorities, likelihood and impact of
policies, programs and resources, and its  specific hazard occurrence
ability to expand on and improve these

existing tools.

The capabilities matrix defines
the existing authorities and
capabilities in place within the
county and its jurisdictions, and
defines the inclusion of the risk
data as it relates to other planning
initiatives throughout the county.

Requirement 8201.6(c)(3)(i): [The hazard
mitigation strategy shall include a]
description of mitigation goals to reduce or
avoid long-term vulnerabilities to the
identified hazards.

The plan includes 9 goals
and several corresponding
objectives, intended to be
implemented by the
communities by 2025

Goals and objectives were
consolidated for improved plan
readability.

Requirement §201.6(c)(3)(ii): [The
mitigation strategy shall include a] section
that identifies and analyzes a
comprehensive range of specific mitigation
actions and projects being considered to
reduce the effects of each hazard, with
particular emphasis on new and existing
buildings and infrastructure.

The plan includes mitigation
initiatives in several
categories to include public
education, structural
retrofitting, land use
development regulations, and
plan implementation. Each
proposed mitigation initiative
shares a rationale describing
its importance in terms of the
hazard(s) addressed by the
initiative.

The plan includes mitigation
initiatives in several categories.
Planning partners considered
new and existing infrastructure in
their mitigation strategy.

Requirement: 8201.6(c)(3)(ii): [The
mitigation strategy] must also address the
jurisdictionds parti
Flood Insurance Program, and continued
compliance with the
requirements, as appropriate.

The 2006 Plan identifies the
jurisdictions county-wide
participating in the NFIP.

The Flood profile includes
information concerning the
County and its |
involvement in the NFIP, and
relates insurance information,
claim information and enrollment
information.

Requirement: 8201.6(c)(3)(iii): [The
mitigation strategy shall describe] how the
actions identified in section (c)(3)(ii) will be
prioritized, implemented, and administered
by the local jurisdiction. Prioritization shall
include a special emphasis on the extent to
which benefits are maximized according to
a cost benefit review of the proposed
projects and their associated costs.

Prioritization of mitigation
actions were based on the
jurisdiction specific hazard
assessments.
Reprioritization can take
place between plan updates,
following plan protocol. A
cost-benefit analysis was
conducted and ratio noted for
each proposed mitigation
action.

Planning partners base their
decisions based on information
collected through the risk
assessment and prioritize based
on maximum benefits.
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PLAN UPDATES WHAT HAS CHANGED

TABLE 2-1.

PLAN CHANGES CROSSWALK

44 CFR Requirement

2006 Plan

Plan Update

Requirement §201.6(c)(4)(i): [The plan
maintenance process shall include a]
section describing the method and
schedule of monitoring, evaluating, and
updating the mitigation plan within a five-
year cycle.

Plan maintenance section
delineates a plan evaluation
and update schedule with
action steps to be taken
within a five-year cycle

Plan maintenance section
delineates a plan evaluation and
update schedule with action steps
to be taken within a five-year
cycle

Requirement §201.6(c)(4)(ii): [The plan
shall include a] process by which local
governments incorporate the requirements
of the mitigation plan into other planning
mechanisms such as comprehensive or
capital improvement plans, when
appropriate.

Plan maintenance section
notes that jurisdictions will
consider the impact of their
mitigation initiatives when
local plans such as capital
facilities plans are reviewed

Each hazard profile discusses the
integration of planning
mechanisms throughout the
county and their relationship and
integration with the hazards of
concern. The plan update takes
into account other local and
county-wide planning elements.

Requirement §201.6(c)(4)(iii): [The plan
maintenance process shall include a]
discussion on how the community will
continue public participation in the plan
maintenance process.

The plan is available for
review on the Grant County
Department of Emergency
Management webpage.
Copies of the plan were sent
to the County Planning
Department and Building
Department. Additionally,
when an entity reprioritizes
mitigation actions, that entity
may utilize its own protocol
for public notification and
involvement.

The public involvement strategy is
included in the plan maintenance
process. The plan will be
available for review through the
Grant County Department of
Emergency Management
webpage, periodic press
releases, via printed or disc
copies to public libraries and
through Local Emergency
Planning Committee meetings
and events.

Requirement §201.6(c)(5): [The local
hazard mitigation plan shall include]
documentation that the plan has been
formally adopted by the governing body of
the jurisdiction requesting approval of the
plan (e.g., City Council, County
Commissioner, Tribal Council).

Grant County, special
purpose districts, and
municipalities adopting the
plan are listed in the Plan
Adoption section with
corresponding adoption
resolution numbers.

Documentation of plan adoption
is included in Volume 1, Appendix
D upon plan approval.
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CHAPTER 3.
PLAN METHODOLOGY

To develop the Grant County Hazard Mitigation Plan Update, the County followed a process
that had the following primary objectives:

A Secure grant funding

Form a planning team

Establish a planning partnership
Define the planning area
Establish a steering committee

Coordinate with other agencies

o o To Io Do Do

Review existing programs
A Engage the public.

Chapter 4 describes the public involvement. The other objectives are discussed in the following
sections.

3.1. GRANT FUNDING

This planning update was supplemented by a grant from Washington State Military Department,
Emergency Management Division. Grant County Department of Emergency Management was
the applicant agent for the grant. The grant started in 2009 and the contract was extended to
May 31, 2013.

3.2. FORMATION OF THE PLANNING TEAM

Grant County hired Tetra Tech, Inc. to assist with development and implementation of the plan.
The Tetra Tech project manager assumed the role of the lead planner, reporting directly to a
County-designated project manager. A planning team was formed to lead the planning effort,
made up of the following members:

A Bev O6Dea, Northwest Region Program Manager, T
A Sandi Duffey, Project Manager, Grant County Emergency Management

A Sam Lorenz, Director (former), Grant County Emergency Management

A Joy Reese, Special Project Coordinator, Grant County Emergency Management

3.3. ESTABLISHMENT OF THE PLANNING PARTNERSHIP

Grant County opened this planning effort to all eligible local governments within the County. The
planning team made a presentation at a stakeholder meeting on March 31, 2011 to introduce
the mitigation plan update process, solicit planning partners, and begin the planning process. A
follow-up to the initial stakeholder meeting was held on May 12, 2011 with potential planning
partners. Key meeting objectives were as follows:

A Provide an overview of the Disaster Mitigation Act.

A Describe the reasons for a plan.
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Outline the County work plan.
Outline planning partner expectations.

o Do Io

Seek commitment to the planning partnership.
A Seek volunteers for the Steering Committee.

Each jurisdiction wishing to join the planning partnership was asked to provide a fletter of intent
to participatedthat designated a point of contact for the jurisdiction and confirmed the
jurisdiction® commitment to the process and understanding of expectations. Linkage
procedures have been established (see Volume 2 of this plan) for any jurisdiction wishing to link
to the Grant County plan in the future. The planning partners covered under this Plan are shown
in Table 3-1.

TABLE 3-1.

COUNTY AND CITY PLANNING PARTNERS
Jurisdiction Point of Contact Title
Grant County Sandi Duffey EM Generalist
City of Ephrata Jeremy Burns Fire Chief
City of Moses Lake Gilbert Alvarado Community Development Director
City of Warden Ron Curren Director of Public Works
Fire Protection District #3 Anthony Leibelt Assistant Chief
Fire Protection District #4 Randy Wiggins Fire Chief
Fire Protection District #10 Brian Evans Fire Chief
Fire Protection District #11 Brian Evans Fire Chief
Fire Protection District #12 Scott Mortimer Fire Chief
Quincy School District #144  Gus Winter Security Coordinator

3.4. DEFINING THE PLANNING AREA

The planning area consists of all of Grant County. All partners to this plan have jurisdictional
authority within this planning area.

3.5. THE STEERING COMMITTEE

Hazard mitigation planning enhances collaboration and support among diverse parties whose
interests can be affected by hazard losses. A steering committee was formed to oversee all
phases of the plan. The planning team assembled a list of candidates representing interests
within the planning area that could have recommendations for the plan or be impacted by its
recommendations. The partnership confirmed a committee of 10 members.
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PLAN METHODOLOGY

TABLE 3-2.
STEERING COMMITTEE MEMBERS
Name Title Jurisdiction/Agency Representing
Ron Curren Director of Public City of Warden City of Warden
Works
Jeremy Burns Fire Chief Ephrata Fire Department City of Ephrata
Gilbert Alvarado Community City of Moses Lake City of Moses Lake
Development Director
Anthony Leibelt Assistant Fire Chief Grant County Fire District #3 Grant County Fire
District #3
Scott Mortimer Fire Chief Grant County Fire District #12 Grant County Fire
District #12
Brian Evans Fire Chief Grant County Fire District #10 Grant County Fire
District #10
Sam Lorenz Director (former) Grant County Grant County
Department of
Emergency
Management
Robert Schneider  Director (current) Grant County Grant County
Department of
Emergency
Management
Sandi Duffey Emergency Grant County Grant County
Management Department of
Generalist Emergency
Management
Joy Reese Emergency Grant County Grant County
Management Special Department of
Project Coordinator Emergency
Management

Leadership roles and ground rules were established during the Steering Committee initial
meeting on May 12, 2011. The Steering Committee agreed to meet quarterly or as needed
throughout the course of the plan& development. The planning team facilitated each Steering
Committee meeting, which addressed a set of objectives based on the work plan established for
the plan.

3.6. COORDINATION WITH OTHER AGENCIES

44CFR requires that opportunities for involvement in the planning process be provided to
neighboring communities, local and regional agencies involved in hazard mitigation, agencies
with authority to regulate development, businesses, academia, and other private and nonprofit
interests (Section 201.6.b.2). This task was accomplished by the planning team as follows:

A Steering Committee Involvementd Agency representatives were invited to
participate on the Steering Committee.

A Agency Notificationd The following agencies were invited to participate in the plan
development process from the beginning:
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T Grant County Departments

T Incorporated Municipalities of Grant County

T Special Purpose Districts within Grant County (schools, fire, ports, etc.)
T Private sector representation

These agencies received meeting announcements, meeting agendas, and meeting
minutes by e-mail throughout the plan development process. These agencies
supported the effort by attending meetings or providing feedback on issues.

A Pre-Adoption Reviewd All the agencies listed above were provided an opportunity
to review and comment on this plan, primarily through the Grant County Department
of Emergency Management webpage (see Chapter 4). Each agency was sent an e-
mail message informing them that draft portions of the plan were available for review.
In addition, the complete draft plan was sent to the Washington State Military
Department, Emergency Management Division for a pre-adoption review to ensure
program compliance.

3.7. REVIEW OF EXISTING PROGRAMS

44CFR states that hazard mitigation planning must include review and incorporation, if
appropriate, of existing plans, studies, reports and technical information (Section 201.6.b(3)).
Volume 1, Chapter 9 of this plan provides a review of laws and ordinances in effect within the
planning area that can affect hazard mitigation initiatives and in the jurisdictional annexes within
Volume 2.

An assessment of all planning partnersoregulatory, technical and financial capabilities to
implement hazard mitigation initiatives is presented in the individual jurisdiction-specific annexes
in Volume 2. Many of these relevant plans, studies and regulations are cited in the capability
assessment.

3.8. PLAN DEVELOPMENT CHRONOLOGY/MILESTONES

Table 3-3 summarizes important milestones in the development of the plan.
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TABLE 3-3.
PLAN DEVELOPMENT MILESTONES
Date Event Description
2009
May County submits grant Seek funding for plan development process
application
November | County receives notice of Funding secured.
grant award
2010
May County initiates contractor Seek a planning expert to facilitate the process.
procurement
2011
January County selects Tetra Tech to | Facilitation contractor secured.
facilitate plan development
January Planning team identified Formation of the planning team.
March Stakeholder meeting Presentation on plan process given to potential planning partners.
March Planning Partner Kickoff Second meeting with potential planning partners. Attendees were advised of
Meeting planning partner expectations and asked to formally commit to the process.
Steering Committee volunteers were solicited.
March Planning Partnership Deadline for submittal of letters of intent to participate in the planning effort.
Finalized
April Steering Committee formed | Planning partners nominated potential committee members. The planning
team received commitments from 14 members, finalizing the formation of the
Steering Committee.
April Steering Committee Meeting | Review current initiatives, discussion of plan format, review of hazard
#1 profiles, utilization of email survey.
September [ Public Outreach Webpage survey.
2012
June Plan Update Format The format of the plan update was received from contractor and reviewed.
2013
April Public Review Two public review meetings held.
April Jurisdictional Annex Mandatory session for planning partners. Workshops focused on how to
Workshops complete the jurisdictional annex template via individual appointments with
planning partners.
June Draft Plan Review Internal review draft provided by planning team to Steering Committee.
June Public Comment Period Via webpage.
June Draft Plan Review Draft plan submitted to Washington Military Department Emergency
Management Division for review.
September [Plan revisions Plan revised to reflect changes recommended by FEMA.
XIX Adoption Adoption pending approval
X/IX Plan Approval Final plan approved by FEMA







CHAPTER 4.
PUBLIC INVOLVEMENT

Broad public participation in the planning process helps ensure that diverse points of view about
the planning area® needs are considered and addressed. 44CFR requires that the public have
opportunities to comment on disaster mitigation plans during the drafting stages and prior to
plan approval (Section 201.6.b.1). The Community Rating System expands on these
requirements by making CRS credits available for optional public involvement activities.

4.1. STRATEGY

The strategy for involving the public in this plan emphasized the following elements:

A Use of a questionnaire to determine the public& perception via the Grant County
Department of Emergency Management webpage.

A Attempt to reach as many planning area citizens as possible.
A Identify and involve planning area stakeholders.

4.1.1 Stakeholders and the Steering Committee

Stakeholders are the individuals, agencies and jurisdictions that have a vested interest in the
recommendations of the hazard mitigation plan, including planning partners. The effort to
include stakeholders in this process included stakeholder participation on the Steering
Committee. The group had representation from special purpose districts, county departments
and the local jurisdictions for Grant County.

4.1.2 Questionnaire

A hazard mitigation plan questionnaire was developed by the planning team with guidance from
the Steering Committee. The questionnaire was used to gauge household preparedness for
natural hazards and the level of knowledge of tools and techniques that assist in reducing risk
and loss from natural hazards. This questionnaire was designed to help identify areas
vulnerable to one or more natural hazards. A summary of its results can be found in Appendix
B of this volume.

4.1.3 Opportunity for Public Comment

Public Meetings

Open-house public meetings were held on April 16, 2013 at Grant County Fire District #3
Station 1 and on April 23, 2013 at Big Bend Community College Hardin Room. The meetings
notices were sent to the Grant County newspaper of record. The format allowed attendees to
examine the plan, maps, and have direct conversations with project staff. Reasons for planning
and information generated for the risk assessment were shared with attendees. Each attendee
was given an opportunity to comment on the plan and talk about all-hazards in the County.

Internet

As part of the development process, the Grant county Department of Emergency Management
webpage was utilized for part of the public review. This webpage will continue to be utilized for
public access to this plan. The web page can be viewed at:

www.co.grant.wa.us/EM
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4.2. PUBLIC INVOLVEMENT RESULTS

By engaging the public through the public involvement strategy, the concept of mitigation was
introduced to the public, and the Steering Committee received feedback that was used in
developing the components of the plan. Details of attendance and comments received are

summarized in Table 4-1.

TABLE 4-1.
SUMMARY OF PUBLIC MEETINGS
Number of Citizens Number of Comments

Date Location in Attendance Received
4/16/2013 Grant County 5 2

Fire District #3

Main Station
4/23/13 Big Bend 2 1

Community

College
Total 7 3
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CHAPTER 5.
GUIDING PRINCIPLE, GOALS AND OBJECTIVES

Hazard mitigation plans must identify goals for reducing long-term vulnerabilities to identified
hazards (44CFR Section 201.6.c(3i)). The Steering Committee established a guiding principle, a
set of goals and measurable objectives for this plan, based on data from the preliminary risk
assessment and the results of the public involvement strategy. The guiding principle, goals,
objectives and actions in this plan all support each other. Goals were selected to support the
guiding principle. Objectives were selected that met multiple goals. Actions were prioritized
based on the action meeting multiple objectives.

5.1. GUIDING PRINCIPLE

A guiding principle focuses the range of objectives and actions to be considered. This is not a
goal because it does not describe a hazard mitigation outcome, and it is broader than a hazard-
specific objective. The guiding principle for the Grant County Hazard Mitigation Plan Update is
as follows:

Through partnerships, reduce the vulnerability to natural hazards in order to protect
the health, safety, welfare and economy of the communities within Grant County

5.2. GOALS

The following are the mitigation goals for this plan:
1. Protect life, property and the environment.

2. Continuously build and support local capacity to enable the public to mitigate,
prepare for, respond to and recover from the impact of hazards and disasters.

Establish a hazard and disaster resilient economy.

Promote public awareness, engage public participation and enhance partnerships
through education and outreach.

5. Encourage the development and implementation of long-term, cost-effective
mitigation projects.

The effectiveness of a mitigation strategy is assessed by determining how well these goals are
achieved.

5.3. OBJECTIVES

Each selected objective meets multiple goals, serving as a stand-alone measurement of the
effectiveness of a mitigation action, rather than as a subset of a goal. The objectives also are
used to help establish priorities. The objectives are as follows:

1. Reduce natural hazard-related risks and vulnerability to populations, critical facilities
and infrastructure within the planning area.

2. Minimize the impacts of natural hazards on current and future land uses by
encouraging use of incentives for hazard mitigation (i.e. NFIP, CRS).

3. Prevent or discourage new development in hazardous areas or ensure that if building
occurs in high-risk areas it is done in such a way as to minimize risk.

4. Integrate hazard mitigation policies into land use plans within the planning area .
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5. Update the plan annually to integrate local hazard mitigation plans and the results of
disaster- and hazard-specific planning efforts.

6. Educate the public on the risk exposure to haz
capability to prepare, respond, recover and mitigate the impacts of these events.

7. Utilize the best available data, science and technologies to improve understanding of
the location and potential impacts of natural hazards, the vulnerability of building
types, and community development patterns and the measures needed to protect life
safety.

8. Retrofit, purchase, or relocate structures in high hazard areas including those known
to be repetitively damaged.

9. Establish a partnership among all levels of government and the business community
to improve and implement methods to protect property.

10. Encourage hazard mitigation measures that result in the least adverse effect on the
natural environmental and that use natural processes.
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CHAPTER 6.
PLAN ADOPTION

Section 201.6.c.5 of 44CFR requires documentation that a hazard mitigation plan has been
formally adopted by the governing body of the jurisdiction requesting federal approval of the
plan. For multi-jurisdictional plans, each jurisdiction requesting approval must document that it
has been formally adopted. This plan will be submitted for a pre-adoption review to Washington
Military Department, State Emergency Management Division and the State forwards the plan to
the Federal Emergency Management Agency. Once pre-adoption approval has been provided,
planning partners will formally adopt the plan. All partners understand that DMA compliance and
its benefits cannot be achieved until the plan is adopted. Copies of the resolutions adopting this
plan for all planning partners can be found in Appendix D of this volume.







CHAPTER 7.
PLAN MAINTENANCE STRATEGY

A hazard mitigation plan must present a plan maintenance process that includes the following
(44CFR Section 201.6.c.4):

A A section describing the method and schedule of monitoring, evaluating, and
updating the mitigation plan over a 5-year cycle.

A A process by which local governments incorporate the requirements of the mitigation
plan into other planning mechanisms, such as comprehensive or capital
improvement plans, when appropriate.

A A discussion on how the community will continue public participation in the plan
maintenance process.

This chapter details the formal process that will ensure that the Grant County Hazard Mitigation
Plan remains an active and relevant document and that the planning partners maintain their
eligibility for applicable funding sources. The plan maintenance process includes a schedule for
monitoring and evaluating the plan annually and producing an updated plan every five years.
This chapter also describes how public participation will be integrated throughout the plan
maintenance and implementation process. It also explains how the mitigation strategies outlined
in this plan will be incorporated into existing planning mechanisms and programs, such as
comprehensive land-use planning processes, capital improvement planning, and building code
enforcement and implementation. The plan& format allows sections to be reviewed and updated
when new data become available, resulting in a plan that will remain current and relevant.

7.1. PLAN IMPLEMENTATION

The effectiveness of the hazard mitigation plan depends on its implementation and incorporation
of its action items into partner jurisdictionséexisting plans, policies, and programs. Together, the
action items in the Plan provide a framework for activities that the partnership can implement
over the next 5 years. The planning team and the steering committee have established goals
and objectives and have prioritized mitigation actions that will be implemented through existing
plans, policies, and programs.

The Grant County Department of Emergency Management will have lead responsibility for
overseeing the plan implementation and maintenance strategy. Plan implementation and
evaluation will be a shared responsibility among all planning partnership members and
agencies.

7.2 STEERING COMMITTEE

The steering committee that oversaw the development of the plan made recommendations on
key elements of the plan, including the maintenance strategy. The steering committee will
remain a viable body involved in key elements of the plan maintenance strategy. The steering
committee will include representation from each planning partner jurisdiction, as well as other
stakeholders in the planning area.

The principal role of the steering committee in this plan maintenance strategy will be to annually
review the plan, the annual progress reports and provide input to Grant County Department of
Emergency Management on possible enhancements. Future plan updates will be overseen by
the steering committee. Completion of the individual progress reports are the responsibility of
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each planning partner. The steering committee will review the progress reports in an effort to
identify issues needing to be addressed by future plan updates.

7.3. ANNUAL PROGRESS REPORT

The minimum task of each planning partner will be the evaluation of the progress of its
individual mitigation initiatives during a 12-month period. This review will include the following:

A Summary of any hazard events that occurred during the performance period and the
impact these events had on the planning area.

A Review of mitigation success stories.

A Review of continuing public involvement.

A Brief discussion about why targeted strategies were not completed.

A Re-evaluation of the action plan to determine if the timeline for identified projects
needs to be amended (such as changing a long-term project to a short-term one
because of new funding).

A Recommendations for new projects.

A Changes in or potential for new funding options such as grant opportunities.

A Impact of any other planning programs or initiatives that involve hazard mitigation.

The Steering Committee has created a template to guide the planning partners in preparing a
progress report (see Appendix C). The Steering Committee will report on the progress of the
plan. This report should be used as follows:

A Posted on the Grant County Department of Emergency Management webpage
A Presented to planning partner governing bodies to inform them of progress.

A For those planning partners that participate in the Community Rating System, the
report can be provided as part of the CRS annual re-certification package. The CRS
requires an annual recertification to be submitted by October 1 of every calendar
year for which the community has not received a formal audit.

Uses of the progress report will be at the discretion of each planning partner. Annual progress

reporting is not a requirement specified under 44CFR. However, it may enhance the planning
partnershipds opportunities for funding. While fa
maintenance strategy willnotje opar di ze a planning partsaster 6s ¢ ompl
Mitigation Act, it may jeopardize its opportunity to partner and leverage funding opportunities

with the other partners. Each planning partner was informed of these protocols at the beginning

oft his planning process (in the APl anning Partner
the process), and each partner acknowledged these expectations when with submittal of a letter

of intent to participate in this process.

7.4. PLAN UPDATE

44CFR requires that local hazard mitigation plans be reviewed, revised if appropriate, and
resubmitted for approval in order to remain eligible for benefits under the Disaster Mitigation Act
(Section 201.6.d.3). The Grant County partnership intends to update the hazard mitigation plan
on a 5-year cycle from the date of initial plan adoption. This cycle may be accelerated to less
than 5 years based on the following triggers:

A A Presidential Disaster Declaration that impacts the planning area.
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A A hazard event that causes loss of life.
A A comprehensive update of the County. or partic

It will not be the intent of future updates to develop a complete new hazard mitigation plan for
the planning area. The update will, at a minimum, include the following elements:

A The update process will be convened through a steering committee.

A The hazard risk assessment will be reviewed and if necessary, updated using best
available information and technologies.

A The mitigation initiatives will be reviewed and revised to account for actions
completed, removed, replaced, or updated and to account for changes in the risk
assessment or new partnership policies identified under other planning mechanisms
(such as the comprehensive plan).

A The draft update will be sent to planning partners and organizations for comment.
A The public will be given an opportunity to comment on the update prior to adoption.
The partnership governing bodies will adopt the updated plan.

7.5. CONTINUING PUBLIC INVOLVEMENT

The public wild.l continue to be apprised of the pl
Department of Emergency Management webpage and press releases. Copies of the plan will be

distributed to public libraries in Grant County. Upon initiation of future update processes, a new

public involvement strategy will be initiated based on guidance from a new steering committee.

This strategy will be based on the needs and capabilities of the planning partnership at the time

of the update.

7.6. INCORPORATION INTO OTHER PLANNING MECHANISMS

The information on hazard, risk, vulnerability, and mitigation contained in this plan is based on
the best science and technology available at the time this plan was prepared. The Grant County
Comprehensive Plan and the comprehensive plans of the partner cities are considered to be
integral parts of this plan. The County and partner cities, through adoption of comprehensive
plans and zoning ordinances, have planned for the impact of natural hazards. The plan
development process provided the County and the cities with the opportunity to review and
expand on policies contained within these planning mechanisms. The planning partners used
their comprehensive plans and the hazard mitigation plan as complementary documents that
work together to achieve the goal of reducing risk exposure to the citizens of the Grant County.
An update to a comprehensive plan may trigger an update to the hazard mitigation plan.

All municipal planning partners are committed to coordinate their own individual comprehensive
plans with the hazard mitigation plan. Other planning processes and programs to be
coordinated with the recommendations of the hazard mitigation plan include the following:

A Partnersbemergency response plans.
Capital improvement programs.
Municipal codes.

Community design guidelines.

Water-efficient landscape design guidelines.

To o To Io Do

Stormwater management programs.
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A Water system vulnerability assessments.
A Master fire protection plans.

Some action items do not need to be implemented through regulation. Instead, these items can
be implemented through the creation of new educational programs, continued interagency
coordination, or improved public participation. As information becomes available from other
planning mechanisms that can enhance this plan, that information will be incorporated via the
update process.

Further research is needed in evaluating and updating the risk posed by technological hazards
in Grant County. The Grant County Department of Emergency Management plans to review
and update technological hazard profiles to include in the next update. Due to the potential for
technological hazards in the county, it was discovered that there is a need for very
comprehensive assessment of these hazards. This is an ongoing process of local emergency
management.
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CHAPTER 8.
IDENTIFIED HAZARDS OF CONCERN AND EVALUATION
METHODOLOGY

Risk assessment is the process of measuring the potential loss of life, personal injury, economic
injury, and property damage resulting from natural hazards. It allows emergency management
personnel to establish early response priorities by identifying potential hazards and vulnerable
assets. The process focuses on the following elements:

A Hazard identificationd Use all available information to determine what types of
disasters may affect a jurisdiction, how often they can occur, and their potential
severity.

A Vulnerability identificationd Determine the impact of natural hazard events on the
people, property, environment, economy, and lands of the region.

A Cost evaluationd Estimate the cost of potential damage or cost that can be avoided
by mitigation.

The risk assessment for this hazard mitigation plan update evaluates the risk of natural hazards
prevalent in Grant County and meets requirements of the DMA (44 CFR, Section 201.6(c)(2)).

8.1. IDENTIFIED HAZARDS OF CONCERN

For this plan, the Steering Committee considered the full range of natural hazards that could
impact the planning area and then listed hazards that present the greatest concern. The
process incorporated review of state and local hazard planning documents, as well as
information on the frequency, magnitude and costs associated with hazards that have impacted
or could impact the planning area. Anecdotal information regarding natural hazards and the

perceived vulnerability of the planning areats

review, this plan addresses the following hazards of concern:
A Natural hazards:
i Dam failure
i Drought
i Earthquake
i Flood
T Landslide
i Severe winter storms
T Volcano
T Wildfire
A Technological hazards (reserved for future plan update):
I Hazardous materials
i Pipeline
T Public Health

T Radiological incidents

as
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T Terrorism

This hazard mitigation plan update addresses climate change as a secondary impact for some
identified hazards. Those hazard chapters include a section with a qualitative discussion on the
probable impacts of climate change for that hazard. While many models are currently being
developed to assess the potential impacts of climate change, there are currently none available
to support hazard mitigation planning. As these models are developed in the future, this risk
assessment may be enhanced to better measure these impacts.

8.2. METHODOLOGY OVERVIEW
8.2.1 Natural Hazards

The risk assessments in Chapter 10 through Chapter 17 describe the risks associated with each

identified naturalhazar d of concer n. Each chapter describes t|
vulnerabilities, and probable event scenarios. The following steps were used to define the risk of

each hazard:

A Identify and profile each hazardd The following information is given for each hazard:
T Geographic areas most affected by the hazard
T Event frequency estimates
I Severity estimates
i Warning time likely to be available for response

A Determine exposure to each hazardd Exposure was determined by overlaying
hazard maps with an inventory of structures, facilities, and systems to determine
which of them would be exposed to each hazard.

A Assess the vulnerability of exposed facilitiesd Vulnerability of exposed structures
and infrastructure was determined by interpreting the probability of occurrence of
each event and assessing structures, facilities, and systems that are exposed to
each hazard. Tool s such -nodelingpr@ramacaled FEMAG6s haza
HAZUS-MH were used to perform this assessment for the flood, dam failure and
earthquake hazards.

8.2.2 Technological Hazards

Technological hazards are not included in this plan update. Technological hazards in Grant
County will continue to be evaluated as a component of county-wide emergency
management planning. The technological hazards will be assessed between plan update
cycles.

8.3. RISK ASSESSMENT TOOLS FOR NATURAL HAZARDS
8.3.1 Dam Failure, Earthquake and Floodd HAZUS-MH

Overview

In 1997, FEMA developed the standardized Hazards U.S., or HAZUS, model to estimate losses
caused by earthquakes and identify areas that face the highest risk and potential for loss.
HAZUS was later expanded into a multi-hazard methodology, HAZUS-MH, with new models for
estimating potential losses from hurricanes and floods.
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HAZUS-MH is a GIS-based software program used to support risk assessments, mitigation
planning, and emergency planning, and response. It provides a wide range of inventory data,
such as demographics, building stock, critical facilities, transportation, and utility lifelines, and
multiple models to estimate potential losses from natural disasters. The program maps and
displays hazard data, and the results of damage and economic loss estimates for buildings and
infrastructure. Its advantages include the following:

A Provides a consistent methodology for assessing risk across geographic and political
entities.

A Provides a way to save data so that it can readily be updated as population,
inventory, and other factors change and as mitigation planning efforts evolve.

A Facilitates the review of mitigation plans because it helps to ensure that FEMA
methodologies are incorporated.

A Supports grant applications by calculating benefits using FEMA definitions and
terminology.

A Produces hazard data and loss estimates that can be used in communication with
local stakeholders.

A Is administered by the local government and can be used to manage and update a
hazard mitigation plan throughout its implementation.

The version used for this plan was HAZUS-MH 2.0, released by FEMA in July 2011.
Levels of Detail for Evaluation

HAZUS-MH provides default data for inventory, vulnerability, and hazards; this default data can
be supplemented with local data to provide a more refined analysis. The model can carry out
three levels of analysis, depending on the format and level of detail of information about the
planning area:

A Level 18 All of the information needed to produce an estimate of losses is included
in the softwareds default data. This data
describes in general terms the characteristic parameters of the planning area.

A Level 25 More accurate estimates of losses require more detailed information about
the planning area. To produce Level 2 estimates of losses, detailed information is
required about local geology, hydrology, hydraulics, and building inventory, as well
as data about utilities and critical facilities. This information is needed in a GIS
format.

A Level 38 This level of analysis generates the most accurate estimate of losses. It
requires detailed engineering and geotechnical information to customize it for the
planning area.

Application for This Plan
The following methods were used to assess specific hazards for this plan:

A Floodd A Level 2, general building stock analysis was performed. GIS building and
assessor data (replacement cost values and detailed structure information) were
loaded into HAZUS-MH. An updated inventory was used in place of the HAZUS-MH
defaults for essential facilities, transportation and utilities. Current Grant County
DFIRMs were used to delineate flood hazard areas and estimate potential losses
from the 100-year flood event. Using the DFIRM floodplain boundaries and a county-
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wide digital elevation model (DEM), a flood depth grid was generated and integrated
into the model.

T

Dam Failured Dam failure inundation mapping for Grant County was not available.

A Earthquaked A Level 2 analysis was performed to assess earthquake risk and
exposure. Earthquake shake maps and probabilistic data prepared by the U.S.
Geological Survey (USGS) were used for the analysis of this hazard. An updated
general building stock inventory was developed using replacement cost values and
detailed structure information from assessor tables. An updated inventory of
essential facilities, transportation, and utility features was used in place of the
HAZUS-MH defaults. Washington Department of Natural Resources National
Earthquake Hazard Reduction Program (NEHRP) soils and Soils Liquefaction data
was incorporated into the model. One scenario event and two probabilistic events
were modeled:

I The scenario event was a Magnitude-7.3 Saddle Mountain Fault event.

I The standard HAZUS analysis for the 100- and 500-year probabilistic earthquake
events was run.

8.3.2 Landslide, Severe Winter Storms, Volcano and Wildfire

For most of the hazards evaluated in this risk assessment, historical data was not adequate to
model future losses. However, HAZUS-MH is able to map hazard areas, and calculate
exposures if geographic information is available on the locations of the hazards and inventory
data. Areas and inventory susceptible to some of the hazards of concern were mapped and
exposure was evaluated. For other hazards, a qualitative analysis was conducted using the best
available data and professional judgment. County-relevant information was gathered from a
variety of sources. Frequency and severity indicators include past events and the expert
opinions of geologists, emergency management specialists, and others. The primary data
source was the Grant County GIS database, augmented with state and federal data sets.
Additional data sources for specific hazards were as follows:

A Landslided A dataset of steep slopes was generated using a 10 meter digital
elevation model. Two slope classifications were created: 15 to 30 percent; and
greater than 30 percent. Slope data was intersected with NEHRP Soils class D and
E, described as soft soils.

A Severe Winter Stormsd Severe weather data was downloaded from the Natural
Resources Conservation Service and the National Climatic Data Center.

A Volcanod Volcanic hazard data was obtained from the USGS Cascade Volcano
Observatory.

A wildfired Information on Wildfire Regime areas was provided by LandFire.

8.3.3 Drought

The risk assessment methodologies used for this plan focus on damage to structures. Because
drought does not impact structures, the risk assessment for drought was more limited and
gualitative than the assessment for the other hazards of concern.

8.3.4 Limitations

Loss estimates, exposure assessments and hazard-specific vulnerability evaluations rely on the
best available data and methodologies. Uncertainties are inherent in any loss estimation
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methodology and arise in part from incomplete scientific knowledge concerning natural hazards
and their effects on the built environment. Uncertainties also result from the following:

A Approximations and simplifications necessary to conduct a study.

A Incomplete or outdated inventory, demographic, and/or or economic parameter data.
A The unique nature, geographic extent, and severity of each hazard.

A Mitigation measures already employed.

A The amount of advance notice residents have to prepare for a specific hazard event.

These factors can affect loss estimates by a factor of two or more. Therefore, potential exposure
and loss estimates are approximate. The results do not predict precise results and should be
used only to understand relative risk. Over the long term, Grant County and its planning
partners will collect additional data to assist in estimating potential losses associated with other
hazards.
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CHAPTER 9.

GRANT COUNTY PROFILE
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Figure 9-1. Main Features of Grant County

9.1. JURISDICTIONS AND ATTRACTIONS

Grant County is a rural county with a geographic area of 2,679 square miles, ranking 4™ in size
among Washingtonbs 39 counti es.

Lake with a population of 20,950 (Washington State Office of Financial Management, 2012).
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boating and water sports (Grant County Tourism, 2013). The nearby City of Warden is an agricultural
community. To the north lies the incorporated jurisdictions of Coulee City, Electric City, Grand

Coulee, Hartline, and Wilson Creek. These communities offer camping, boating, hunting,
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Grant County is located in central Washington

Figure 9-1). It is the 13th most populous
county in the state. Its incorporated cities and
towns are: Coulee City, Electric City, Ephrata,
George, Grand Coulee, Hartline, Krupp,
Mattawa, Moses Lake, Quincy, Royal City, Soap
Lake, Warden and Wilson Creek. Ephrata, in the
center of the county, is the county seat.
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and is one of the largest concrete structures in the world. (U.S. Bureau of Reclamation, 2013). City of
Ephrata is the county seat where the County Courthouse is located, with the City of Soap Lake
a few miles away. The City of Quincy and Town of George are also agricultural communities,
with the Crescent Bar recreation area just miles away. This recreation area along the Columbia
River is set below basalt cliffs and has several condominium and resort buildings, attracting
vacationers from across Washington State. The Gorge Amphitheatre draws in about 3,000 to

20,000 peopl e

per
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area is also home to several large data centers. The City of Royal City and Town of Mattawa to
the south are agricultural communities nestled among orchards and vineyards.
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There are some educational opportunities in Grant County, but large universities are located in
Spokane, Pullman, and Seattle. Big Bend Community College near Moses Lake has an
enrollment of 1,600 7 2,000 students annually. The college also houses two satellite campus
programs, Heritage University and Central Washington University. There are several program

options including the sciences, technology, education, flight, business, and the arts. (Big Bend
Community College, 2013).

9.2. HISTORICAL OVERVIEW

Settlers first came to Grant County in the mid to
the area was somewhat desolate. The county was officially created by Washington State

Legislature in 1909, named after Ulysses S. Grant. The plans of raising livestock transitioned to

dryland farming but irrigation would provide a wide range of benefits to the people. The creation

of Grand Coulee Dam was approved in 1933 and completed in 1942. The Grand Coulee Dam

is the cornerstone of the Columbia Basin Project, a multi-purpose project which now irrigates

over 500,000 acres. Other benefits of the Columbia Basin Project are the electricity generated

and waterways that provide miles of recreational activities within the area.

9.3. MAJOR PAST HAZARD EVENTS

Presidential disaster declarations are typically issued for hazard events that cause more
damage than state and local governments can handle without assistance from the federal
government, although no specific dollar loss threshold has been established for these
declarations. A presidential disaster declaration puts federal recovery programs into motion to
help disaster victims, businesses, and public entities. Some of the programs are matched by
state programs. Grant County has experienced six events since 1957 for which presidential
disaster declarations were issued. These events are listed in Table 9-1.

Review of these events helps identify targets for risk reduction and ways to increase a
communityo6s c ap a bscdeievents irtthe fumine.slillldnathy aatugakehazard
events do not trigger federal disaster declaration protocol but have significant impacts on their
communities. These events are also important to consider in establishing recurrence intervals
for hazards of concern.

TABLE 9-1.
PRESIDENTIAL DISASTER DECLARATIONS FOR HAZARD EVENTS IN GRANT COUNTY
Disaster Declaration
Type of Event # Date
Flood 70 March 1957
Flood 146 March 1963
Drought (WA Declared) 3037 March 1977
Volcano 623 May 1980
Ice, Wind, Snow, Landslide and Flood 1159 December
1996-February
1997
Severe Winter Storm, Wind, Landslide, Mudslide 1682 December
2006
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9.4. PHYSICAL SETTING
9.4.1 Geology

Grant County is in the Columbia Basin, an expansive area within eastern Washington,
southwestern Idaho, and northern Oregon. It is characterized by basalt rocks, plateaus, and
ridges. Between 17 and 6 million years ago, basaltic lava floods engulfed much of the Pacific
Northwest. Approximately 15,000 years ago an ice dam gave way, causing flooding and the
creation of channels through basalt rock. (Washington State Department of Natural Resources, 2013).

The topography in Grant County is variable, ranging from low rolling hills in the north to smooth,
south-sloping plains in the south. The plains and hills are dissected by channeled scablands
and coulees. Ground surface elevation ranges from 380 feet Mean Sea Level (MSL) at the
south end of the County along the Columbia River to about 2,880 feet MSL at Monument Hill.
The Grand Coulee, which contains Banks Lake, Park Lake, Blue Lake, Lake Lenore and Soap
Lake, dissects the hills along the northwestern County line. The Columbia River flows along the

southwestern and south boundaries of the County. The Beezley Hills, which are west of Ephrata

and north of Quincy, trend generally east-west along the transition between the rolling hills and
plains. The Frenchman Hills separate the plains south of Quincy and Royal Slope. Crab Creek

lies between Royal Slope and the Saddle Mountains to the south. Wahluke Slope is bounded by

the Saddle Mountains and the Columbia River. Evergreen Ridge, Babcock Bench and Babcock
Ridge trend generally north-south along the east side of the Columbia River. (Grant County, 2006).

9.4.2 Soils

The U.S. Soil Conservation Service has generally characterized the surficial soils in Grant
County as very shallow to very deep and well-drained to excessively drained. These soils are
formed in glacial outwash, loess, lake deposits, and alluvial and colluvial deposits from rivers,
streams, and surface water runoff. Soils on the outwash range from sandy loams to silty loams
and generally are gravelly in profile. The glacial outwash and the alluvium along existing
streams such as Crab Creek yield large quantities of water. Soils on lake beds are compacted,
stratified silts. The loess and other windblown deposits range from sandy to silty. These soils
erode easily. (Grant County, 2006).

9.4.3 Seismic Features

Some parts of Grant County have a moderate to high susceptibility to liquefaction including
areas around Crab Creek, Soap Lake, Moses Lake, Wilson Creek, and Hartline. In an
earthquake, strong ground shaking may cause soil in this area to lose strength and behave like
quicksand. There are two fault lines in the county Frenchman Hills and Saddle Mountains Fault

lines. Recent deformation has been documented along the Saddle Mountain fault. Evidence for
guaternary faulting includes late Pleistocene to Holocene faulting along a graben adjacent to the

Saddle Mountain fault, which suggests recent movement. A shallow-crustal quake in this area
could be more damaging because the seismic
deeper earthquake. (FEMA, USGS, WA-DNR, WA-EMD 2012-2013). There are hanging wall tensional
features in the Saddle Mountains anticline that probably cannot accommodate additional strain.
The additional strain would likely induce a fault slip (Lidke, 2002).

9.4.4 Climate

Most of the air masses and weather systems crossing eastern Washington are traveling under
the influence of the prevailing westerly winds. In the summer season, air from over the
continent results in low relative humidity and high temperatures. In the winter, cold weather
prevails. Extremes in temperature in both summer and winter occur when the inland basin is
under the influence of air from over the continent. During most of the year, prevailing wind is

waves
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from the west or southwest. Northeasterly winds are more frequent in fall and winter. Extreme
wind velocities can be expected to reach 50 mph at least once in two years; 60 to 70 mph once
in 50 years and 80 mph once in 100 years. (Grant County Hazard Mitigation Plan, 2006).

TABLE 9-2.
Climate Period of Record 2001 i 2008 Ephrata, WA

Temperature Type January | April | July | October

Average Maximum Temperature|35.3 62.6190.8]63.0

Average Minimum Temperature |23.2 36.8161.8]39.0

Extreme Maximum Temperature | 56 81 107 |85
Extreme Minimum Temperature |-11 21 |46 |8
Precipitation January | April| July | October
Average Monthly .98 45 |.12 |.53
Maximum Daily 49 .58 |.28 |.92

Data Source: Western Regional Climate Center i Desert Research Institute i Reno, Nevada

The Columbia Basin is a semi-arid region with four distinct seasons. The land receives 8 to 11
inches of precipitation annually in the western and southern part, with about 1.0 to 1.5 inches of
precipitation June through August. In winter, the maritime influence is strong due to prevailing
westerly winds from the Pacific Ocean. Summer days are typically hot and dry. Extreme

temperatures commonly exceed 100 F and reaching below O F in winter. (Grant County
Comprehensive Plan, 2006).

9.5. CRITICAL FACILITIES AND INFRASTRUCTURE

Critical facilities and infrastructure are those that are essential to the health and welfare of the

population. These become especially important after a hazard event. Critical facilities typically

include police and fire stations, schools, and emergency operations centers. Critical

infrastructure can include the roads and bridges that provide ingress and egress and allow

emergency vehicles access to those in need, and the utilities that provide water, electricity, and
communicatons er vi ces to the community. Adndrailroads,c | uded a
which hold or carry significant amounts of hazardous materials with a potential to impact public

health and welfare in a hazard event. As defined for this hazard mitigation plan update, critical

facilities include but are not limited to the following:

A Police stations, fire stations, city/county government facilities (including those that
house critical information technology and communication infrastructure), vehicle and
equipment storage facilities, and emergency operations centers needed for disaster
response before, during, and after hazard events
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A

T

A

Public and private utilities and infrastructure vital to maintaining or restoring normal
services to areas damaged by hazard events. These facilities include but are not
limited to:

T Public and private water supply infrastructure, water and wastewater treatment
facilities and infrastructure, potable water pumping, flow regulation, distribution
and storage facilities and infrastructure.

T Public and private power generation (electrical and non-electrical), regulation and
distribution facilities and infrastructure.

T Data and server communication facilities.

T Structures that manage or limit the impacts of natural hazards such as regional
flood conveyance systems, potable water trunk main interconnect systems, and
redundant pipes crossing fault lines and reservoirs.

T Major road and rail systems including bridges, airports, and marine terminal
facilities.

Educational facilities, including K-12, and community college.

Community gathering places, such as libraries, community centers, senior centers,
v e t e rhalls, ans the County fairground.

Hospitals, nursing homes, and housing likely to contain occupants who may not be
sufficiently mobile to avoid death or injury during a hazard event.

Structures or facilities that produce, use, or store highly volatile, flammable,
explosive, toxic, and/or water-reactive materials.

Critical facilities within the cities participating in this plan are shown in maps for each city
provided in Volume 2 of the plan. Due to the sensitivity of this information, a detailed list of
facilities is not provided. The list is on file with each planning partner. Table 9-3 and 9-4 provide
the general types of critical facilities and infrastructure, respectively, in each municipality and
unincorporated county areas. All critical facilities/infrastructure were analyzed in HAZUS to help
rank risk and identify mitigation actions. The risk assessment for each hazard qualitatively
discusses critical facilities with regard to that hazard.

Table 9-3.
Grant County Critical Facilities Exposed to the Earthquake Hazard

. Medical Government Protective Othe r

City and Functions Functions Schools Hazmat Cr|t|ca_1l Total
Health Functions

Coulee City 0 0 2 2 0 0 4
Electric City 0 4 1 0 0 3 8
Ephrata 2 1 4 11 3 7 28
George 0 2 0 1 0 2 5
Grand Coulee 2 3 3 6 0 6 20
Hartline 0 1 1 1 0 1
Krupp 0 2 1 0 0 2 5
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Mattawa 2 1 2 5 0 3 13
Moses Lake 5 36 3 11 5 23 83
Quincy 2 7 1 7 3 11 31
Royal City 1 4 1 3 0 7 16
Soap Lake 1 3 2 4 0 19
Warden 0 0 2 3 0 0 5
Wilson Creek 0 0 0 2 0 0 2
Unincorporated 0 6 22 23 10 50 111
Total 15 70 45 79 21 124 354
Table 9-4.

Grant County Critical Infrastructure Exposed to the Earthquake Hazard
City Bridges \é\{fgglry Wastewater Power Communications Other Total
Coulee City 0 0 0 1 0 0 1
Electric City 0 0 1 0 1 0 2
Ephrata 3 3 0 2 1 1 10
George 1 0 0 0 0 1 2
Grand Coulee 1 0 0 1 1 1 4
Hartline 0 0 0 0 0 0 0
Krupp 0 0 0 0 0 0 0
Mattawa 0 0 0 0 0 0 0
Moses Lake 10 5 2 0 2 1 20
Quincy 4 0 1 2 0 1 8
Royal City 0 1 0 1 1 0 3
Soap Lake 0 1 1 0 1 0 3
Warden 0 1 0 0 0 1 2
Wilson Creek 2 0 0 0 0 0 2
Unincorporated 251 2 2 7 15 28 305
Total 272 13 7 14 22 34 362

9.6. DEMOGRAPHICS

Some populations are at greater risk from hazard events because of decreased resources or
physical abilities. Elderly people, for example, may be more likely to require additional
assistance. Research has shown that people living near or below the poverty line, the elderly
(especially older single men), the disabled, women, children, ethnic minorities and renters all
experience, to some degree, more severe effects from disasters than the general population.
These vulnerable populations may vary from the general population in risk perception, living
conditions, access to information before, during and after a hazard event, capabilities during an
event, and access to resources for post-disaster recovery. Indicators of vulnerabilityd such as
disability, age, poverty, and minority race and ethnicityd often overlap spatially and often in the
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geographically most vulnerable locations. Detailed spatial analysis to locate areas where there
are higher concentrations of vulnerable community members would assist the County in
extending focused public outreach and education to these most vulnerable citizens.

9.6.1 Grant County Population Characteristics

Knowledge of the composition of the population and how it has changed in the past and how it

may change in the future is needed for making informed decisions about the future. Information

about population is a critical part of planning because it directly relates to land needs such as

housing, industry, stores, public facilities, public services, and transportation. Grant County is

the 13thl ar gest of 3%aocsrhids.MgetUSnGessuse st i mat ed Gr ant Count
population at 89,120 as of 2010. The Countyod6s | argest city is Moses
2009 population of 18,930. Ephrata, the county seat is the second most populated city with over

7,100 residents. According to the Office of Financial Management population estimates, over

47 percent of County residents live in unincorporated areas. Table 9-1 shows the population of

incorporated municipalities and the combined unincorporated areas in Grant County.

Population changes are useful socio-economic indicators. A growing population generally

indicates a growing economy, while a declining population signifies economic decline. In

2011, Grant County's estimated mid-year population was 90,100. Since 1981, the

popul ation has grown by 41,576. Grant Countydés an
0.004% (1981) to a high of 5.02% (1995). For most of the period, Washington growth rates

have rested belso(www@rartcountyti@asiawt.add). Table 9-5 shows

the population of incorporated municipalities and the combined unincorporated areas in

Grant County from 2004 through 2010.

TABLE 9-5.
CITY AND COUNTY POPULATION DATA

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Coulee City 605 600 600 600 600 600 600 565 560
Electric City 950 950 955 970 980 985 995 1,065 | 995
Ephrata 6,890 | 6,930 |6950 |7025 |7065 |74110 | 7,080 | 7,690 | 7,750
George 525 525 530 530 545 550 550 690 700
Grand Coulee | 925 925 930 930 935 940 995 1,020 | 1,035
Hartline 135 135 135 145 145 145 145 150 150
Krupp 65 60 60 60 60 60 60 50 50
Mattawa 3,265 | 3,290 |3,330 | 3,340 | 3350 | 3395 | 3,405 |4460 | 4,495
Moses Lake 16,110 | 16,340 | 16,830 | 17,440 | 18310 | 18930 | 19,460 | 20,640 | 20,950
Quincy 5255 | 5265 |5395 |5455 |5700 | 6030 | 6,220 | 6,815 | 6,945
Royal City 1,815 [1,870 |1,875 |1,885 |1900 | 1865 | 2,050 |2150 | 2,160
Soap Lake 1,735 [ 1,735 | 1,740 | 1,750 |1765 |1790 |1,790 | 1,515 | 1,520
Warden 2,540 | 2575 | 2575 | 2575 | 2600 | 2605 | 2615 |2690 | 2,695
Wilson Creek | 245 240 240 245 250 250 250 205 205
Unincorporated | 37,240 | 37,660 | 38,455 | 39,550 | 40,395 | 40,845 | 41,485 | 40,395 | 40,790
Incorporated 41,060 | 41,440 | 42,145 | 42,950 | 44,205 | 45,255 | 46,215 | 49,705 | 50,210
Grant 78,300 | 79,100 | 80,600 | 82,500 | 84,600 | 86,100 | 87,700 | 90,100 | 91,000

Data Source: Washington State Office of Financial Management
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9.6.2 Income

In the United States, individual households are expected to use private resources to prepare for,
respond to and recover from disasters to some extent. This means that households living in
poverty are automatically disadvantaged when confronting hazards. Additionally, the poor
typically occupy more poorly built and inadequately maintained housing. Mobile or modular
homes, for example, are more susceptible to damage in earthquakes and floods than other
types of housing. In urban areas, the poor often live in older houses and apartment complexes,
which are more likely to be made of un-reinforced masonry, a building type that is particularly
susceptible to damage during earthquakes. Furthermore, residents below the poverty level are
less likely to have insurance to compensate for losses incurred from natural disasters. This
means that residents below the poverty level have a great deal to lose during an event and are
the least prepared to deal with potential losses. The events following Hurricane Katrina in 2005
illustrated that personal household economics sig
evacuation. Individuals who cannot afford gas for their cars will likely decide not to evacuate.

Based on U.S. Census Bureau I American Community Survey (ACS) estimates for 2008, per
capita income in Grant County was $19,205, and the median household income was $42,149
(in 2009 dollars, adjusted for inflation). It is estimated that there are 2053 households with less
than $10,000 in income and benefits per year and 5879 households with $10,000 to $25,000 in
income and benefits per year. About 28 percent of the households in Grant County make less
than $25,000 per year and are therefore below the poverty level. As defined by the Office of
Management and Budget and updated for inflation using the Consumer Price Index, the
weighted average poverty threshold for a family of four in 2009 was $21,954; for a family of
three, $17,098; for a family of two, $13,991; and for unrelated individuals, $10,956.

9.6.3 Age Distribution

As a group, the elderly are more apt to lack the physical and economic resources necessary for
response to hazard events and are more likely to suffer health-related consequences making
recovery slower. They are more likely to be vision, hearing, and/or mobility impaired, and more
likely to experience mental impairment or dementia. Additionally, the elderly are more likely to
live in assisted-living facilities where emergency preparedness occurs at the discretion of facility
operators. These facilities are typically identif
because they require extra notice to implement evacuation. Elderly residents living in their own
homes may have more difficulty evacuating their homes and could be stranded in dangerous
situations. This population group is more likely to need special medical attention, which may not
be readily available during natural disasters due to isolation caused by the event. Specific
planning attention for the elderly is an important consideration given the current aging of the
American population.

Children under 14 are particularly vulnerable to disaster events because of their young age and
dependence on others for basic necessities. Very young children may additionally be vulnerable
to injury or sickness; this vulnerability can be worsened during a natural disaster because they
may not understand the measures that need to be taken to protect themselves from hazards.

The overall age distribution for Grant County is illustrated in Figure 9-2. According to U.S.

Census ACS estimates for2005-2 009, 9,631, or 11.5 percent of Gr e
or older. Accordingtothe 2005-2 007 U. S. Census ACS data, 39.6 per
65 population has disabilities of some kind and 8.3 percent have incomes below the poverty

line. Children under 18 account for 26 percent of individuals who are below the poverty line. It is
estimated that 25.8 per cdnidorywidnget, slightyGorethanthé s pop ul
state average of 21.3 percent. Figure 9-23 depicts poverty rates in Grant County based on age.
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Age Distribution of Grant County, 2010
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Figure 9-2. Grant County Age Distribution
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Figure 9-23. Grant County Poverty Rates
9.6.4 Race, Ethnicity and Language

Research shows that minorities are less likely to be involved in pre-disaster planning and
experience higher mortality rates during a disaster event. Post-disaster recovery can be
ineffective and is often characterized by cultural insensitivity. Since higher proportions of ethnic
minorities live below the poverty line than the majority white population, poverty can compound
vulnerability. According to the U.S. Census, the racial composition of Grant County is
predominantly white, at about 72.8 percent. The largest minority population is Hispanic, at 38.3
percent of the total County population. Figure 9-4 shows the racial distribution of Grant County.
Grant County has a 17.3 percent foreign-born population, with the majority born in Mexico.

9-9



Grant County Hazard Mitigation Plan Update; Volume 18 Planning-Area-Wide Elements

Other than English, the most commonly spoken language in Grant County is Spanish with 28.3
percent of the population. The Census estimates that approximately 17perc ent of t h
residents reported speaking English fless t

e coun
han ve

Racial Distribution of Grant County
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Figure 9-4 Grant County Race Distribution

People living with disabilities are significantly more likely to have difficulty responding to a
hazard event than the general population. According to U.S. Census figures, roughly one-fifth of
the U.S. population lives with a disability. Disabled populations are increasingly integrated into
society. This means that a relatively large segment of the population will require assistance
during the 72 hours after a hazard event, the period generally reserved for self-help. Disabilities
can vary greatly in severity and permanence, making populations difficult to define and track.
There is no At ypi dcieHcan canplcaedisastdr-plpn@ingprmaesses that
attempt to incorporate them. Disability is likely to be compounded with other vulnerabilities, such
as age, economic disadvantage and ethnicity, all of which mean that housing is more likely to be
substandard. While the percentage of disabled Grant County is virtually identical to the state as
a whole (12.0% vs. 12.3%), the overall numbers are significant and warrant special attention
from planners and emergency managers.

Table 9-6 summarizes the estimates of disabled people in Grant County. According to U.S.
Census data, 12.3per cent of the Countyés population over t

TABLE 9-6.
DISABILITY STATUS OF NON-INSTITUTIONALIZED POPULATION
Age Persons with a Disability | Percent of Age Group
Age 5to 17 years 449 2.3
Age 18 to 64 years 4,258 8.4
Age 65 years and over | 4,859 49.0
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9.7. ECONOMY
9.7.1 Industry, Businesses and Institutions

According to GrantCountyTrends.ewu.edu, in 2010 the annual average unemployment rate for
Grant County stood at 9.9%, higher than the 1990 rate of 8.5%. Unemployment for the state
was 9.2% in 2010, which represents an 80% increase since 1990. The national unemployment
rate has also increased, with a rate of 9.6% in 2010.During the graphing period, Grant County
unemployment rates have consistently been higher than both the state and U.S. rates.
However, since 2008, the unemployment rate gap has closed and Grant County is only slightly
higher than the state and U.S. levels.

According to the 2009 Washington OFM Databook, the largest employment sector in Grant
County is Agriculture, Forestry, Fishing and Hunting with 24.1 percent of total employment.
Government services make up 21.1 percent, followed by manufacturing and wholesale/retalil
trade with 13.0 and 11.8 percent, respectively. Only about one percent of the industry in the
County is involved with professional and technical services.

9.7.2 Employment Trends and Occupations

According to the American Community Survey, 67%

and over is in the labor force. Of the population age group 20-64 years, 89% of males and 72%
of females are in the labor force. Figure9-5 compares Washingtonds an
unempl oyment trends from year 2002 through 20
lowest in 2007 at 5.8 percent.

UnemploymeniRates

12

10

=—¢— Grant County

== \\VA State

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Figure 9-5. Washington and Grant County Unemployment Rate. Data source: WA State Employment Security
Department
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Occupation for Civilian Employed
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Figure 9-6 Occupations in Grant County. Data source: American Community Survey

Agriculture, forestry, fishing, hunting and mining make up 20 percent of the occupations in Grant
County, followed by educational, health care and social assistance services at 17 percent. The
largest employers in Grant County are the Moses Lake School District, Genie Industries, and
REC Silicon. Workers in Grant County age 16 and over have an average commute time to work
of 18.5 minutes. The state average commute time to work is 25.5 minutes. (American
Community Survey, 2012).

9.8. FUTURE TRENDS IN DEVELOPMENT

The County and its cities have adopted comprehensive plans that govern land use decision
and policy making their jurisdictions. Decisions on land use will be governed by these
programs. This plan will work together with these programs to support wise land use in the
future by providing vital information on the risk associated with natural hazards in Grant County.

All municipal planning partners will incorporate by reference the Grant County Hazard Mitigation
Plan Update in their comprehensive plans. This will assure that all future trends in development
can be established with the benefits of the information on risk and vulnerability to natural
hazards identified in this plan.

9.9. LAWS AND ORDINANCES

Existing laws, ordinances, and plans at the federal, state, and local level can support or impact
hazard mitigation initiatives identified in this plan. Hazard mitigation plans are required by
44CFR to include a review and incorporation, if appropriate, of existing plans, studies, reports,
and technical information as part of the planning process (Section 201.6.b(3)). Pertinent federal
and state laws are described below. Each planning partner has individually reviewed existing
local plans, studies, reports, and technical information in its jurisdictional annex, presented in
Volume 2.
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9.9.1 Federal
Disaster Mitigation Act (DMA)

The DMA is the current federal legislation addressing hazard mitigation planning. It emphasizes

planning for disasters before they occur. It specifically addresses planning at the local level,

requiring plans to be in place before Hazard Mitigation Grant Program funds are available to

communities. This Plan is designed to meet the requirements of DMA, improving the planning
partnerso eligibility for future hazard mitigatio

Endangered Species Act

The federal Endangered Species Act (ESA) was enacted in 1973 to conserve species facing
depletion or extinction and the ecosystems that support them. The act sets forth a process for
determining which species are threatened and endangered and requires the conservation of the
critical habitat in which those species live. The ESA provides broad protection for species of
fish, wildlife, and plants that are listed as threatened or endangered. Provisions are made for
listing species, as well as for recovery plans, and the designation of critical habitat for listed
species. The ESA outlines procedures for federal agencies to follow when taking actions that
may jeopardize listed species and contains exceptions and exemptions. It is the enabling
legislation for the Convention on International Trade in Endangered Species of Wild Fauna and
Flora. Criminal and civil penalties are provided for violations of the ESA and the Convention.

Federal agencies must seek to conserve endangered and threatened species and use their
authorities in furt herThaKESA delinkes thrde indah&datermp ur poses.

A Endangeredmeans that a species of fish, animal or
throughout all or a significant portion of its range (for salmon and other vertebrate
species, this may include subspecies and distinct population segments).

A Threatenedmeans that a species fAis |likely to becom
foreseeable future.d Regulations may be | ess r
for endangered species.

A Critical habitatmeans fAspecific geographical areas that
conservation and management of a listed species, whether occupied by the species
or not. o

Five sections of the ESA are of critical importance to understanding it:

A Section 4: Listing of a Speciesd The National Oceanic and Atmospheric
Administration Fisheries Service (NOAA Fisheries) is responsible for listing marine
species; the U.S. Fish and Wildlife Service is responsible for listing terrestrial and
freshwater aquatic species. The agencies may initiate reviews for listings, or citizens
may petition for them. A listing must be made
scientific and commercial data available. o Aft
agencies receive comment and conduct further scientific reviews for 12 to 18
months, after which they must decide if the listing is warranted. Economic impacts
cannot be considered in this decision, but it may include an evaluation of the
adequacy of local and state protections. Critical habitat for the species may be
designated at the time of listing.

A Section 7: Consultationd Federal agencies must ensure that any action they
authorize, fund, or carry out is not likely to jeopardize the continued existence of a
listed or proposed species or adversely maodify its critical habitat. This includes
private and public actions that require a federal permit. Once a final listing is made,
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nonf ederal actions are subject to the same revi
listing agency findsthat an action will FfAtakeo a species, i
Aireasonable and prudento alternatives to the a
the action cannot proceed.

A Section 9: Prohibitionof Taked 1 t i s unl awful to Atakeo an end

including killing or injuring it or modifying its habitat in a way that interferes with
essential behavioral patterns, including breeding, feeding or sheltering.

A Section 10: Permitted Taked Through voluntary agreements with the federal
government that provide protections to an endangered species, a non-federal
applicant may commit a take that would otherwise be prohibited as long as it is
incidental to an otherwise lawful activity (such as developing land or building a road).
These agreements oftentakethef or m of a fAHabitat Conservation

A Section 11: Citizen Lawsuitsd Civil actions initiated by any citizen can require the
|l isting agency to enforce the ESA6s prohibitio
of the consultation process.

With the listing of salmon and trout species as threatened or endangered, the ESA has
impacted most of the Pacific Coast states. Although some of these areas have been more
impacted by the ESA than others due to the known presence of listed species, the entire region
has been impacted by mandates, programs and policies based on the presumption of the
presence of listed species.

The Clean Water Act

The federal Clean Water Act (CWA) employs regulatory and non-regulatory tools to reduce
direct pollutant discharges into waterways, finance municipal wastewater treatment facilities,
and manage polluted runoff. These tools are employed to achieve the broader goal of restoring

and maintaining the chemical, physical, and biolo
thatthey can support Athe protection and propagation
recreation in and on the water. o

Evolution of CWA programs over the last decade has included a shift from a program-by-
program, source-by-source, pollutant-by-pollutant approach to more holistic watershed-based
strategies. Under the watershed approach, equal emphasis is placed on protecting healthy
waters and restoring impaired ones. A full array of issues are addressed, not just those subject
to CWA regulatory authority. Involvement of stakeholder groups in the development and
implementation of strategies for achieving and maintaining water quality and other
environmental goals is a hallmark of this approach.

National Flood Insurance Program

The National Flood Insurance Program (NFIP) provides federally backed flood insurance in
exchange for communities enacting floodplain regulations. Participation and good standing
under NFIP are prerequisites to grant funding eligibility under the Robert T. Stafford Act. The
County and most of the partner cities for this plan participate in the NFIP and have adopted
regulations that meet the NFIP requirements.

9.9.2 State

Washington State Enhanced Mitigation Plan

The Washington State Enhanced Hazard Mitigation Plan was approved by the FEMA on
October 1, 2010. It provides policy guidance for hazard mitigation throughout Washington. It
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identifies hazard mitigation goals, objectives, actions and initiatives for Washington state
government that will reduce injury and damage from natural hazards. This plan meets federal
requirements for an enhanced state plan (44 CFR parts 201.4 and 201.5). Meeting the federal
requirements keeps the State of Washington and all eligible local jurisdictions and non-profit
organizations that provide like-government services qualified to obtain disaster assistance
including hazard mitigation grants. The enhanced portion of the plan allows the state to seek
significantly higher funding for the Hazard Mitigation Grant Program following presidentially
declared disasters (20 percent of federal disaster expenditures vs. 15 percent with a standard
plan).

Growth Management Act

In 1990, the Washington State Legislature adopted the Growth Management Act (RCW Chapter
36.70A), which mandates that local jurisdictions adopt ordinances that classify, designate, and
regulate | and use in order to protect Acrit
the following:

A Wetlands

A Areas with a critical recharging effect on aquifers used for potable water
A Fish and wildlife habitat conservation areas

A Frequently flooded areas

A Geologically hazardous areas.

Critical areas pertinent to this plan update include wetland areas and potential landslide areas
as well as floodplains. The Growth Management Act regulates development in these areas, and
therefore has the potential to affect hazard vulnerability and exposure at the local level. The
Grant County Planning Department is in compliance and good standing with the provisions of
the State growth management act as of this plan update process.

Shoreline Management Act

The Shoreline Management Act (RCW 90.58) was enacted in 1971 to manage and protect the
shorelines of the state by regulating development in the shoreline area. A major goal of the act

i cal a

is to prevent the Ainherent harm in an uncoordina

shorelines. oo |Its jurisdiction includes the
Sound, the Strait of Juan de Fuca, and rivers, streams and lakes above a certain size. It also
regulates wetlands associated with these shorelines.

Building Codes

The 2009 editions of the IBC include regulations for the Building, Residential, Mechanical and
Fire. Likewise, the County must also comply with the 2009 Uniform Plumbing Code, published
by the International Association of Plumbing and Mechanical Officials (IAPMO). In an effort to
increase floodplain mitigation, FEMA, the Structural Engineering Institute (SEI) of the American
Society of Civil Engineers (ASCE) and other organizations, developed minimum requirements
for flood-resistant design and construction of buildings. These were integrated into previous
editions of the I-Codes and met the minimum regulations for design and construction necessary
for NFIP compliance. During 2009, an amendment in the IRC was created requiring freeboard
above base flood elevation in single family
hazard areas not designated as Coastal A zones, shall have the lowest floor elevated to or

Paci f i

homes

above the design flood elevation, or a greater el
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9.9.3 Cities and County

Each participating planning partner has prepared a jurisdiction-specific annex to this plan (see
Volume 2). In preparing these annexes, each partner completed a capability assessment that
looked at its regulatory, technical and financial capability to carry out proactive hazard
mitigation.

Implementation through Existing Programs:

Local governments will retain responsibility for implementation of mitigation planning and
activities. The Grant County All-Hazards Mitigation Plan is a multi-jurisdictional plan and the
mechanism for implementation will be accomplished through existing programs now in place
within Grant County and fourteen cities and towns; including the GMA (Growth Management
Act).

Some existing programs which mitigate risks in Grant County are:

Land Use Planning

Each local government, county, city and town has an active land use management
program. Whether supported by full or part time employment, each have addressed
land use requirements under State law and developed actions for the Growth
Management Act (GMA). It should also be noted that each program is coordinated in
concept and activities through multiple capabilities. Cities and towns share and review
land management practices through their association of cities and towns. Also, cities,
towns and county, as developed in the GMA planning, coordinate proposed
development activities through a comprehensive review process. These activities
assure compliance to GMA and land use issues and also include mitigation practices.
These practices include but are not limited to; (1) incorporating flood plain management
in land use zoning and a development review process for compliance, (2) prohibition of
construction within identified flood ways and flood way easements and, (3) restriction of
building heights within airport runway conical zones.

Building Code and Enforcement

Building Code used in Grant County is based on the International Building Code (IBC)
standards. The State of Washington has adopted the IBC and this is what gives
Counties the requirements. These requirements are designed to provide safety for the
public and emergency responders alike. It controls such things as occupancy, ceiling
height, and building access and egress. It also controls construction in a flood plain
which has a requirement that the structure meets the minimum standard of one foot
above the flood way. New structures are also built to seismic hazard standards which
may include seismic hold-downs on the structure or shear panels to provide protection
from ground movement. In order to be in compliance, all new construction must be built
to code. The Building Department inspects upgrades to existing structures and new
construction for compliance. Sub-areas among the Building Code are Fire Code,
Plumbing Code, Mechanical Code, and Residential Code. The Fire Code used is part of
the Washington State Code that was developed in 1927. Fire and other codes are also
designed to provide protection to the public.

County Roads
The Grant County Public Works Department follows the current structural design

standards of the county for the development of new roads and other transportation
structures such as bridges and culverts. The Road Engineer prepares these design
standards which help to ensure public safety and compliance with sound engineering
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practices. These are implemented through their appropriate guidelines including new
construction and upgrades to existing structures to meeting current design standards.
These design standards are provided in Resolution Number 85-52-CC. Construction of
new structures shall be in compliance with the current edition of the Washington State
Standard Specifications of Road, Bridge and Municipal Construction. Plans and special
provisions are submitted to the County Road Engineer, who inspects all road
construction projects. Any construction found to be deficient must be brought into
compliance before final approval is given.

Public Health Programs

The Grant County Health District provides services for Environmental and Personal
Health. Environmental Health Programs include: Chemical/Physical Hazards, Drinking
Water and, Food Protection Programs. Personal Health Programs include:
Immunization Services, Communicable Disease and, Child Care Programs among
others. The Health District also provides Public Health Advisories which the Health
Officer implements. The Health District provides public information through health fairs,
attending public meetings and engaging in community outreach.

Special purpose districts also apply these same principles and/or participate in these programs.
Many also have operational programs which are reviewed for operational planning and budgets
annually.

To aid in the implementation, Grant County Emergency Management participates in land use
management reviews for new projects; contacting new industry and businesses developing
within the county or cities and towns. The review process provides a proactive approach to
prompt developers to refer to codes, rules, and plans which attempt to control certain activities
when proposed. These kinds of controls are for the most part understood by the public which
allows for a simple and acceptable implementation process.

Another program process available is the capital facilities plan of specific functions and services
adopted by jurisdictions in specific detail not covered in the comprehensive plan. This marks
those major infrastructure developments or facilities which the entity has identified as needing
within a six, ten, or twenty year plan. When the capital facilities plans are updated, jurisdictions
will consider the impact of the mitigation initiatives they chose for this plan and their
incorporation.

Other applicable plans/programs include:

1 Grant County Comprehensive Emergency Management Plan
1 Grant County Comprehensive Plan
1 Washington State Enhanced Hazard Mitigation Plan
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CHAPTER 10.
DAM FAILURE

10.1. GENERAL BACKGROUND
10.1.1 Causes of Dam Failure

Dam failures in the United States typically occur in
one of four ways (see Figure 10-1):

A Overtopping of the primary dam structure,
which accounts for 34 percent of all dam
failures, can occur due to inadequate
spillway design, settlement of the dam crest,
blockage of spillways, and other factors.

A Foundation defects due to differential
settlement, slides, slope instability, uplift
pressures, and foundation seepage can also
cause dam failure. These account for 30
percent of all dam failures.

A Failure due to piping and seepage accounts
for 20 percent of all failures. These are
caused by internal erosion due to piping and
seepage, erosion along hydraulic structures
such as spillways, erosion due to animal
burrows, and cracks in the dam structure.

A Failure due to problems with conduits and
valves, typically caused by the piping of
embankment material into conduits through
joints or cracks, constitutes 10 percent of all
failures.

The remaining 6 percent of U.S. dam failures are
due to miscellaneous causes. Many dam failures in
the United States have been secondary results of
other disasters. The prominent causes are
earthquakes, landslides, extreme storms, massive
snowmelt, equipment malfunction, structural
damage, foundation failures, and sabotage. The
most likely disaster-related causes of dam failure in
Grant County are flood and sabotage. Presently
Grant county maintains 5.53 percent of all dams
within Washington, for a total of 64 dams.

DEFINITIONS

Damd Any artificial barrier and/or any,
controlling works, together with
appurtenant works, that can or does
impound or divert water. (Washington
Administrative Code, Title 173, Chapter
175.)

Dam Failured An uncontrolled release of
impounded water due to structural
deficiencies in dam.

Emergency Action Pland A document
that identifies potential emergency
conditions at a dam and specifies actions
to be followed to minimize property
damage and loss of life. The plan specifies
actions the dam owner should take to
alleviate problems at a dam. It contains
procedures and information to assist the
dam owner in issuing early warning and
notification messages to responsible
downstream emergency management
authorities of the emergency situation. It
also contains inundation maps to show
emergency management authorities the
critical areas for action in case of an
emergency. (FEMA 64)

High Hazard Damdé Dams where failure
or operational error will probably cause
loss of human life. (FEMA 333)

Significant Hazard Damd Dams where
failure or operational error will result in no
probable loss of human life but can cause
economic loss, environmental damage or
disruption of lifeline facilities, or can impact
other concerns. Significant hazard dams
are often located in rural or agricultural
areas but could be located in areas with
population and significant infrastructure.
(FEMA 333)

Poor construction, lack of maintenance and repair, and deficient operational procedures are
preventable or correctable by a program of regular inspections. Terrorism and vandalism are
serious concerns that all operators of public facilities must plan for; these threats are under

continuous review by public safety agencies.
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Other
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Figure 10-1. Historical Causes of Dam Failure

10.1.2 Regulatory Oversight

The potential for catastrophic flooding due to dam failures led to passage of the National Dam
Safety Act (Public Law 92-367). The National Dam Safety Program requires a periodic
engineering analysis of every major dam in the country. The goal of this FEMA-monitored effort
is to identify and mitigate the risk of dam failure so as to protect the lives and property of the
public.

Washington Department of Ecology Dam Safety Guidelines

Under Washington State law, the Department of Ecology (Ecology) is responsible for regulating
dams that capture and store at least 10 acre-feet (about 3.2 million gallons) of water or watery
materials such as mine tailings, sewage and manure waste. The Department currently regulates
nearly 1,157 water storage dams throughout the state. All statutory sized dams must be
inspected by the Department. However, according to the Department of Ecology, with the
current dam safety staffing, it is anticipated that high hazard dam inspections will occur on a 6-
year cycle, while inspections on significant hazard dams will occur on a 12-year cycle. These
inspection periods are longer than what federal dam safety guidelines recommend.

The first dam safety law in Washington was passed as part of the state water code in 1917
(RCW 90.03.350) This law required that engineering plans for any dam that could impound 10
or more acre-feet had to be reviewed and approved by the state before construction could
begin. Over the years, the Department of Conservation and Development, then the Department
of Water Resources performed this function. In 1970, responsibility transferred to the new
Department of Ecology.

In Washington, besides regulating dams that meet the NID requirements, there are over 370

dams which do not meet one of the four criteria above, but do fall under the 10 acre-foot
jurisdictional l evel . Ecologybés Dam Safety Office
across the state. Through plan reviews and construction inspections, the agency helps ensure

these facilities are properly designed and constructed. To reasonably secure the safety of

human life and property, Ecology also conducts inspections of existing dams to assure proper

operation and maintenance. The ages of dams in Washington vary from 11 dams constructed

pre-1900, to more than 50 dams being completed since 2000. The age of a dam is also a factor
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in the stability, as many dams are constructed for a specified number of years, as well as the
integrity of the materials used to construct the dam may deteriorate over time.

U.S. Army Corps of Engineers Dam Safety Program

The U.S. Army Corps of Engineers is responsible for safety inspections of some federal and
non-federal dams in the United States that meet the size and storage limitations specified in the
National Dam Safety Act. The Corps has inventoried dams; surveyed each state and federal
agency® capabilities, practices and regulations regarding design, construction, operation and
maintenance of the dams; and developed guidelines for inspection and evaluation of dam safety
(U.S. Army Corps of Engineers, 1997).

Federal Energy Regulatory Commission Dam Safety Program

The Federal Energy Regulatory Commission (FERC) has the largest dam safety program in the
United States. The FERC cooperates with a large number of federal and state agencies to
ensure and promote dam safety and, more recently, homeland security. There are 3,036 dams
that are part of regulated hydroelectric projects are in the FERC program. Two-thirds of these
are more than 50 years old. As dams age, concern about their safety and integrity grows, so
oversight and regular inspection are important. FERC staff inspects hydroelectric projects on an
unscheduled basis to investigate the following:

A Potential dam safety problems.

A Complaints about constructing and operating a project.

A Safety concerns related to natural disasters.

A Issues concerning compliance with the terms and conditions of a license.

Every five years, an independent consulting engineer, approved by the FERC, must inspect and
evaluate projects with dams higher than 32.8 feet, or with a total storage capacity of more than
2,000 acre-feet.

FERC staff monitors and evaluates seismic research in geographic areas where there are
concerns about seismic activity. This information is applied in investigating and performing
structural analyses of hydroelectric projects in these areas. FERC staff also evaluates the
effects of potential and actual large floods on the safety of dams. During and following floods,
FERC staff visits dams and licensed projects, determines the extent of damage, if any, and
directs any necessary studies or remedial measures the licensee must undertake. The FERC
publication Engineering Guidelines for the Evaluation of Hydropower Projects guides the FERC
engineering staff and licensees in evaluating dam safety. The publication is frequently revised to
reflect current information and methodologies.

The FERC requires licensees to prepare emergency action plans and conducts training
sessions on how to develop and test these plans. The plans outline an early warning system if
there is an actual or potential sudden release of water from a dam due to failure. The plans
include operational procedures that may be used, such as reducing reservoir levels and
reducing downstream flows, as well as procedures for notifying affected residents and agencies
responsible for emergency management. These plans are frequently updated and tested to
ensure that everyone knows what to do in emergency situations.
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10.2. HAZARD PROFILE
10.2.1 Past Events

Since 1918, 18 dam failures have occurred within Washington State, the latest occurring in
2010 in Snohomish County when a waste pond failed. The two most severe of these dam
failures took the lives of 9 people total. The first incident occurred in 1932 near North Bend,
when a slide caused water to back up,

1976 near Auburn when a surge in flow caused by increased discharge from Mud Mountain

Dam and removal of flashboards at Diversion Dam killed two children playing in the White River.

There have been three dam failures reported which have impacted Grant County. None of

these dam failures are discussed on the Depart men
in Washington.

1. April 1956 - Timm Brother Dam at Coulee City on a Crab Creek Tributary failed after
efforts to enlarge spillway were unsuccessful; the dam still remains shut down.

2. February 1957 - T. Claude Bennett Dam at Wilson Creek on Crab Creek failed when the
spillway was unable to handle over-flow, causing flooding within the town of Wilson
Creek.

3. July 1995 - CSC Orchard Dam failed, flooding one residence and one manufactured
home.

Grant County has several major hydro-electrical structures along and within its borders which
have the potential to impact the planning area, including: Priest Rapids, Pinto, Dryfalls and
Wanapum Dams. Also up-river from the County Line are located Rock Island, Rocky Reach,
Chief Joseph and Grand Coulee Dams. Grand Coulee Dam includes three hydroelectric plants,
and currently is the largest concrete structure in the United States. Located within Grant County
are several earth-filled dams which are holding facilities for irrigation reservoirs, such as: North
Banks Lake Dam, Dry Falls Dam, Pinto Dam, and O'Sullivian Dam. There are also several
smaller dams that are used as ponding devices for livestock, fish and gravel projects and fire
protection reservoirs.

10.2.2 Location

AccordingtoWa s h i n doano Safetg Program, there are 64 dams in Grant County, as listed
in Table 10-2. Of those, twelve (12) dams are operated by federal agencies, and the remainder
are under the jurisdiction of the state or local jurisdiction, or privately owned.

10.2.3 Frequency

Dam failure events are infrequent and usually coincide with events that cause them, such as
earthquakes, landslides and excessive rainfall and snowmelt. There is a fresidual risko
associated with dams. Residual risk is the risk that remains after safeguards have been
implemented. For dams, the residual risk is associated with events beyond those that the facility
was designed to withstand. However, the probability of any type of dam failure is low in today&®
regulatory and dam safety oversight environment.

10.2.4 Severity

Dam failure can be catastrophic to all life and property downstream. The Washington Dam
Safety Program classifies dams and reservoirs in a three-tier hazard rating system (High,
Significant and Low) based solely on the potential consequences to downstream life and
property that would result from a failure of the dam and sudden release of water (Washington
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State Department of Ecology Dam Safety Web Site, 2011). An alpha-numeric code is used as
an index of potential consequences in the downstream valley if a dam were to fail and release
the reservoir:

A

High Hazardd A high-hazard means that if failure were to occur, the consequences
likely would be a direct loss of human life and extensive property damage. All high-
hazard dams must be properly designed and at all times responsibly maintained and
operated. The Department of Ecology assigns three alpha-numeric codes to the High
Hazard category with the following impact considered sufficient reason for assigning
the high-hazard rating: 1A = Greater than 300 lives at risk; 1B= From 31-300 lives at
risk; and 1C= From 7 to 30 lives at risk. An up-to-date Emergency Action Plan is a
requirement for all owners of high-hazard dams.

Significant Hazardd Significant hazard dams are those whose failure would result
in significant risk. The alpha-numeric code assigned to this hazard class is 2= From
1 to 6 lives at risk.

Low Hazardd Low hazard dams typically are located in sparsely populated areas
that would be largely unaffected by a breach of the dam. Although the dam and
appurtenant works may be totally destroyed, damages to downstream property
would be restricted to undeveloped land with minimal impacts to existing
infrastructure. The Department of Ecology assigns the alpha-numeric hazard rating
of 3= No lives at risk.

The U.S. Army Corps of Engineers developed the classification system shown in Table 10-1 for
the hazard potential of dam failures. The Corps of Engineers hazard rating system is based only
on the potential consequences of a dam failure; neither system takes into account the
probability of such failures.

TABLE 10-1.
CORPS OF ENGINEERS HAZARD POTENTIAL CLASSIFICATION

Hazard Environmental

Categorya _ Direct Loss of Lifeb Lifeline Lossesc Property Lossesd Lossese

Low None (rural location, no  No disruption of Private agricultural  Minimal
permanent structures for  services (cosmetic or lands, equipment, incremental
human habitation) rapidly repairable and isolated damage

damage) buildings

Significant  Rural location, only Disruption of Major public and Major mitigation
transient or day-use essential facilities private facilities required
facilities and access

High Certain (one or more) Disruption of Extensive public Extensive
extensive residential, essential facilities and private facilities mitigation cost or
commercial, or industrial  and access impossible to
development mitigate
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a. Categories are assigned to overall projects, not individual structures at a project.

b. Loss of life potential based on inundation mapping of area downstream of the project. Analyses of
loss of life potential should take into account the population at risk, time of flood wave travel, and
warning time.

c. Indirect threats to life caused by the interruption of lifeline services due to project failure or
operational disruption; for example, loss of critical medical facilities or access to them.

d. Damage to project facilities and downstream property and indirect impact due to loss of project
services, such as impact due to loss of a dam and navigation pool, or impact due to loss of water or
power supply.

e. Environmental impact downstream caused by the incremental flood wave produced by the project
failure, beyond what would normally be expected for the magnitude flood event under which the
failure occurs.

Source: U.S. Army Corps of Engineers, 1995

10.2.5 Warning Time

Warning time for dam failure varies depending on the cause of the failure. In events of extreme
precipitation or massive snowmelt, evacuations can be planned with sufficient time. In the event
of a structural failure due to earthquake, there may be no warning time. A dam& structural type
also affects warning time. Earthen dams do not tend to fail completely or instantaneously. Once
a breach is initiated, discharging water erodes the breach until either the reservoir water is
depleted or the breach resists further erosion. Concrete gravity dams also tend to have a partial
breach as one or more monolith sections are forced apart by escaping water. The time of
breach formation ranges from a few minutes to a few hours (U.S. Army Corps of Engineers,
1997).

Grant County and its planning partners have established protocols for flood warning and
response to imminent dam failure in the flood warning portion of its adopted emergency
operations plan. These protocols are tied to the emergency action plans (EAPS) created by the
dam owners.

10.3. SECONDARY HAZARDS

Dam failure can cause severe downstream flooding, depending on the magnitude of the failure.
Other potential secondary hazards of dam failure are landslides around the reservoir perimeter,
bank erosion on the rivers, and destruction of downstream habitat.

10.4. CLIMATE CHANGE IMPACTS

Dams are designed partly based on assumptions about a river®& flow behavior, expressed as
hydrographs. Changes in weather patterns can have significant effects on the hydrograph used
for the design of a dam. If the hygrograph changes, it is conceivable that the dam can lose
some or all of its designed margin of safety, also known as freeboard. If freeboard is reduced,
dam operators may be forced to release increased volumes earlier in a storm cycle in order to
maintain the required margins of safety. Such early releases of increased volumes can increase
flood potential downstream. Throughout the west, communities downstream of dams are
already increases in stream flows from earlier releases from dams.

Dams are constructed with safety features known as fspillways.0 Spillways are put in place on
dams as a safety measure in the event of the reservoir filling too quickly. Spillway overflow
events, often referred to as fiesign failures,oresult in increased discharges downstream and
increased flooding potential. Although climate change will not increase the probability of
catastrophic dam failure, it may increase the probability of design failures.
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10.4.1 Environment

Reservoirs held behind dams affect many ecological aspects of a river. River topography and
dynamics depend on a wide range of flows, but rivers below dams often experience long
periods of very stable flow conditions or saw-tooth flow patterns caused by releases followed by
no releases. Water releases from dams usually contain very little suspended sediment; this can
lead to scouring of river beds and banks.

The environment would be exposed to a number of risks in the event of dam failure. The
inundation could introduce many foreign elements into local waterways. This could result in
destruction of downstream habitat and could have detrimental effects on many species of
animals, especially endangered species such as salmon.

10.5. VULNERABILITY

10.5.1 Population

Vulnerable populations are all populations downstream from dam failures that are incapable of
escaping the area within the allowable time frame. This population includes the elderly and
young who may be unable to get themselves out of the inundation area. The vulnerable
population also includes those who would not have adequate warning from a television or radio
emergency warning system.

10.5.2 Property

Vulnerable properties are those closest to the dam inundation area. These properties would
experience the largest, most destructive surge of water. Low-lying areas are also vulnerable
since they are where the dam waters would collect. Transportation routes are vulnerable to dam
inundation and have the potential to be wiped out, creating isolation issues. This includes all
roads, railroads and bridges in the path of the dam inundation. Those that are most vulnerable
are those that are already in poor condition and would not be able to withstand a large water
surge. Utilities such as overhead power lines, cable and phone lines could also be vulnerable.
Loss of these utilities could create additional isolation issues for the inundation areas.

10.5.3 Environment

The environment would be vulnerable to a number of risks in the event of dam failure. The
inundation could introduce foreign elements into local waterways, resulting in destruction of
downstream habitat and detrimental effects on many species of animals, especially endangered
species such as coho salmon. The extent of the vulnerability of the environment is the same as
the exposure of the environment.

10.6. FUTURE TRENDS IN DEVELOPMENT

Land use in the planning area is be directed by land use plans adopted underWa s hi ngt ond s
Growth Management Act and general planning laws specific to each jurisdiction. The safety

elements of the general plans establish standards and plans for the protection of the community

from hazards. The five major dams in Grant County are: Grant Coulee, Priest Rapids,

Wanapum, Pinto and Dryfalls. Each dam has a Dam Safety Plan on file with the State and

County. However, dam failure is currently not addressed as a standalone hazard in the safety

elements of general response plans, but flooding is. The municipal planning partners have

established comprehensive policies regarding sound land use in identified flood hazard areas.

Most of the areas vulnerable to the more severe impacts from dam failure intersect the mapped
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flood hazard areas. Flood-related policies in the general plans will help to reduce the risk
associated with the dam failure hazard for all future development in the planning area.

10.7. SCENARIO

An earthquake in the region could lead to liquefaction of soils around a dam. This could occur
without warning during any time of the day. A human-caused failure such as a terrorist attack
also could trigger a catastrophic failure of a dam that impacts the planning area. While the
probability of dam failure is very low, the probability of flooding associated with changes to dam
operational parameters in response to climate change is higher. Dam designs and operations
are developed based on hydrographs with historical record. If these hydrographs experience
significant changes over time due to the impacts of climate change, the design and operations
may no longer be valid for the changed condition. This could have significant impacts on dams
that provide flood control. Specified release rates and impound thresholds may have to be
changed. This would result in increased discharges downstream of these facilities, thus
increasing the probability and severity of flooding.

10.8. ISSUES

The most significant issue associated with dam failure involves the properties and populations in
the inundation zones. Flooding as a result of a dam failure would significantly impact these
areas. There is often limited warning time for dam failure. These events are frequently
associated with other natural hazard events such as earthquakes, landslides or severe weather,
which limits their predictability and compounds the hazard. Important issues associated with
dam failure hazards include the following:

A Federally regulated dams have an adequate level of oversight and sophistication in
the development of emergency action plans for public notification in the unlikely
event of failure. However, the protocol for naotification of downstream citizens of
imminent failure needs to be tied to local emergency response planning.

A Mapping for federally regulated dams is already required and available; however,
mapping for non-federal-regulated dams that estimates inundation depths is needed
to better assess the risk associated with dam failure from these facilities.

A Most dam failure mapping required at federal levels requires determination of the
probable maximum flood. While the probable maximum flood represents a worst-
case scenario, it is generally the event with the lowest probability of occurrence. For
non-federal-regulated dams, mapping of dam failure scenarios that are less extreme
than the probable maximum flood but have a higher probability of occurrence can be
valuable to emergency managers and community officials downstream of these
facilities. This type of mapping can illustrate areas potentially impacted by more
frequent events to support emergency response and preparedness.

A The concept of residual risk associated with structural flood control projects should
be considered in the design of capital projects and the application of land use
regulations.

A Addressing security concerns and the need to inform the public of the risk associated
with dam failure is a challenge for public officials.
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TABLE 10-2
Grant County Dams
SURFACE SURFACE
DAM NAME AREA DAM NAME AREA
ACRES ACRES
Alkali Lake 290 Merry Dam 140
Brown Dam No. 7 27,000 Moran Slough Dike 75
Carnation Waste Pond No. 5 6 Moses Lake North Dam 6,800
Carnation Waste Pond No. 6 5.2 Moses Lake South Dam 6,800
Carnation Waste Pond No. 7 20 Nestle Potato Effluent Lagoon 659
Chiawana Frenchman Hills Dam 2 O6Sullivan Dam 34,600
Clayton Michaels Wildlife Pond No 2-3 18 Othello Primary Treatment Pond 1A | 115
Clayton Michaels Wildlife Pond No. 1 25 Othello Primary Treatment Pond 1B | 115
Columbia Marsh Unit 1 Dam 68 Pacific NW Sugar Co Sedimentation | 48.7
Pond
Cougar Ranch Reservoir Lower Crab 2.8 Pacific NW Sigar Co. Condensate & | -
Creek Flume Pond
Coulee City Dike - Pinto Dam 1,060
Coulee City Wastewater Lagoon 5.4 Port of Moses Lake Lagoon -
Coulee City Wastewater Lagoon Cell 4 | - Priest Rapids Dam 8,320
CSC Orchards Reservoir 4.1 Quincy Aerated Lagoon No. 1 9
Deep Lake Dam 970 Quincy Aerated Lagoon No. 2 9
Dry Falls Dam and Powerplant 27,000 Quincy Chute Hydro Power Plant 1
Evans Desert Aire Pond 5.4 Quincy Industrial Wastewater 14
Lagoon System
Evans Farm Unit 47 Pond 2.5 Rearing Pond Dike 48
Evans Farm Unit 50 Pond 24 REC Silicon Wastewater Pond 10
Evans Farm Unit 52 Pond 2.5 Rocky Ford Creek Dam 30
Evans Farm Unit 64 Pond 4 Simplot LRAR Lagoon 2.7
Evans Farm Unit 68 Pond 3.2 Smith Brothers Dairy Aeration -
Lagoon
City of George Wastewater Treatment 6.6 Smith Brothers Dairy Freshwater -
Lagoon Pond
Glyn Dam 6.3 Smith Brothers Dairy Storage 12.9
Lagoon
Grand Coulee 82,300 Soda Lake Dike 180
Higginbotham Reservoir Dam 62 Summer Falls Hydro Power Plant 2.3
King Fuji Ranch Irrigation Reservoir 3.8 Sun Basin Ski Ranch Pond 10
Lawrence Orchards Dam 2.8 Wanapum Dam 14,720
Lenice Dam 94 Western Polymer Process Water 4.7
Lagoon
Lindblad Brothers Dam 0 Zirkle Partridge Ranch Dam 2
Lower Goose Lake Dam 50 Zirkle Rockstrom Dam 2.8
McDonald Dam 200 Zirkle Royal Slope Dam 4
Zirkle Soaring Eagle Dam 3

Washington State Dept. of Ecology 2013
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CHAPTER 11.
DROUGHT

11.1. GENERAL BACKGROUND

Drought is a prolonged period of dryness severe enough to
reduce soil moisture, water and snow levels below the minimum
necessary for sustaining plant, animal and economic systems.
Droughts are a natural part of the climate cycle. In the past
century, Washington State has experienced a number of drought
episodes, including several that lasted for more than a single
season i 1928 to 1932, 1992 to 1994, and 1996 to 1997.
Washington has a statutory definition of drought (Revised Code
of Washington Chapter 43.83B.400). According to state law, an
area is in a drought condition when:

A The water supply for the area is below 75 percent of
normal.

A Water uses and users in the area will likely incur undue
hardships because of the water shortage.

Drought can have a widespread impact on the environment and
the economy, depending upon its severity, although it typically

DEFINITIONS

Droughtd The cumulative
impacts of several dry
years on water users. It can
include deficiencies in
surface and subsurface
water supplies and
generally impacts health,
well being, and quality of
life.

Hydrological Droughto
Deficiencies in surface and
subsurface water supplies.

Socioeconomic

Droughtd Drought impacts
on health, well being and
guality of life.

does not result in loss of life or damage to property, as do other natural disasters. The National
Drought Mitigation Center uses three categories to describe likely drought impacts:

A Agriculturald Drought threatens crops that rely on natural precipitation.

A Water supplyd Drought threatens supplies of water for irrigated crops and for

communities.

A Fire hazardd Drought increases the threat of wildfires from dry conditions in forest

and rangelands.

In Washington, where hydroelectric power plants generate nearly three-quarters of the

electricity produced, drought also threatens the supply of electricity.

Unlike most disasters, droughts normally occur slowly but last a long time. Drought conditions
occur every few years in Washington. The droughts of 1977 and 2001, the worst and second
worst in state history, provide good examples of how drought can affect the state. On average,
the nationwide annual impacts of drought are greater than the impacts of any other natural
hazard. They are estimated to be between $6 billion and $8 billion annually in the United States
and occur primarily in the agriculture, transportation, recreation and tourism, forestry, and
energy sectors. Social and environmental impacts are also significant, although it is difficult to

put a precise cost on these impacts.

Drought affects groundwater sources, but generally not as quickly as surface water supplies,
although groundwater supplies generally take longer to recover. Reduced precipitation during a
drought means that groundwater supplies are not replenished at a normal rate. This can lead to
a reduction in groundwater levels and problems such as reduced pumping capacity or wells
going dry. Shallow wells are more susceptible than deep wells. About 16,000 drinking water
systems in Washington get water from the ground; these systems serve about 5.2 million
people. Reduced replenishment of groundwater affects streams. Much of the flow in streams
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comes from groundwater, especially during the summer when there is less precipitation and
after snowmelt ends. Reduced groundwater levels mean that even less water will enter streams
when steam flows are lowest.

A drought directly or indirectly impacts all people in affected areas. A drought can result in

farmers not being able to plant crops or the failure of planted crops. This results in loss of work

for farm workers and those in related food processing jobs. Other water- or electricity-dependent

industries are commonly forced to shut down all or a portion of their facilities, resulting in further

layoffs. A drought can harm recreational companies that use water (e.g., swimming pools, water

parks, and river rafting companies) as well as landscape and nursery businesses because

people will not invest in new plants if water is not available to sustain them. With much of
Washingtondés energy coming from hydroelectric pla
electricity coming from dams and probably higher electric bills. All people could pay more for

water if utilities increase their rates.

11.1.1 Probability of Future Occurrence

Empirical studies conducted over the past century have shown that meteorological drought is
never the result of a single cause. It is the result of many causes, often synergistic in nature;
these include global weather patterns that produce persistent, upper-level high-pressure
systems along the West Coast with warm, dry air resulting in less precipitation.

Scientists at this time do not know how to predict drought more than a month in advance for
most locations. Predicting drought depends on the ability to forecast precipitation and
temperature. Anomalies of precipitation and temperature may last from several months to
several decades. How long they last depends on interactions between the atmosphere and the
oceans, soil moisture and land surface processes, topography, internal dynamics, and the
accumulated influence of weather systems on the global scale.

In temperate regions, including Washington, current long-range forecasts of drought have
limited reliability. In the tropics, empirical relationships have been demonstrated between
precipitation and El Nifio events, but few such relationships have been demonstrated above the
30° north latitude. Meteorologists do not believe that reliable forecasts are attainable at this time
a season or more in advance for temperate regions.

Based onWa s h i n duistarymwitlsdrought from 1895 to 1995, the state as a whole can expect

severe or extreme drought at least 5 percent of the time in the future. All of Eastern Washington,

except for the Cascade Mountainds eastern foothil
to 15 percent of the time. The east slopes of the Cascades can expect severe or extreme

drought from 5 to 10 percent of the time.

11.2. HAZARD PROFILE

Droughts originate from a deficiency of precipitation resulting from an unusual weather pattern.
If the weather pattern lasts a short time (a few weeks or a couple months), the drought is
considered short-term. If the weather pattern becomes entrenched and the precipitation deficits
last for several months or years, the drought is considered to be long-term. It is possible for a
region to experience a long-term circulation pattern that produces drought, and to have short-
term changes in this long-term pattern that result in short-term wet spells. Likewise, it is possible
for a long-term wet circulation pattern to be interrupted by short-term weather spells that result
in short-term drought.
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